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PREFACE. 


The use of the power ])ress for the cheap production of sheet 
nictal parts (botli large and small) has progressed in a truly won¬ 
derful manner during the last few years, and, hy the adoption and 
use of suitable dies and fixtures, tins modern machine tool has 
demonstrated its efficiency for turnings out work formerly fand 
even now in a large number of sho[)s) produced by the milliug 
machine, the shaper, the drill press and the forge. Ifspecially is 
this so where the parts re([uired are of fiat soft steel or iron; and 
in not only one line of machine manufacturing has the power 
press been used in this manner, but in every line. 

The management of the maiiufactiiriiig establishments in which 
the power jiress has been adopted for the production of parts as 
referred to above, understand and a|)preciate the full value of dies; 
and in such shops they and the machines in which they are used 
have become as great factors in production as any of the other 
tools in general use. 

The rapidity with which the use and adaptation of dies and 
press fixtures are becoming understood, the endless variety of 
articles which they turn out, and the great mimbcrs of mechanics 
who are in various ways engaged in devising and constructing 
such tools, have suggested to the author that a jiractical, compre¬ 
hensive treatise on this subject would be of value and interest to all 
persons who might be in any way interested in modern sheet- 
metal working. 

In writing this book the author has done so with the purpose 
of giving to practical men a book which would treat these [ire- 
eminent factors in modern manufacturing—Dies—as they shotild 
be treated: and that is. from the vicw|)omt of a practical man. In 
the pages following are shown engravings of dies, press fixtures 
and sheet-metal working devices, from the simplest to the most 
irtricate in modern tt.se, and the author has endeavored to describe 
their construction and use in a clear, practical manner, so that all 
grades of metal-working mechanics will be able to understand 
thoroughly how to design, construct and use them, for the pro- 
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(liiction of the marvelous variety of sheet-metal articles and parts 
which are now in ftcneral use, and form an integral part of our 
twentieth century civilization. Many of the dies and press fixtures 
.sliown and dcscrihed herein were constructed by the author, others 
under his .su])ervision; while others were constructed hy some of 
our most shillful mechanics and used in some of the largest sheet- 
iiKtal goods estahhshments and machine shops in the United 
States. numher of the tools shown have been selected from 
over 150 puhli.slied articles which have been written for the 
columns of “The .\merican Machinist,'’ “.Machinery” and “The 
Age of Steel," under the author's own name and various pen 
names, h'or a number of iiractical “points" and “kinks'’ which 
have been written into the text of the volume the author acknow¬ 
ledges his indebtedness, with thanks, to the following individuals 
and establishuieuts: Mr. |. ]■] l•'illnlall. llrooklyn, X. Y.; .Mr. 
W. 1 !. Hailey, I’pooklyn, N. Y.; Mr, Robert Leith, lloosick halls, 
N. Y.; Mr. Walter J. W'oodworlh, llrooklyn, X. Y,: Mr, Charles 
Colligan, Hartford, Conn.: L. W. liliss Company, llrooklyn, 
N. Y'.; 'Fhe Cleveland I’unch and Shear Company, Cleveland, 
Perkins Machine Company, Poston, Mass,; Xicholson I'ile 
Company, Proviilence, K. 1 . 

We have endeavored to keep all obsolete matter out of this 
voltime, and to make every die and device and press shown repre- 
sint the highest that has been attained in the developnicnt of each 
type described. 'I'he description of the construction and appli¬ 
cation of the tools, it is to he hoped, will enable the practical man 
to adopt them for the ])roduction of sheet-metal parts and articles 
to the maximum of output at the minimum of cost and labor. 
It is the earnest wish of the author that a ])erusal of the contents 
of this volume will enable all who may be in any way inteffsted 
in sheet-metal workiiyg to contribute to the manufacture of 
sheet-metal parts in a manner which is up-to-date, both as to 
efficiency and working qualities of the output and to cheapness in 
production. 

Of the origin or antiquity of the art of .sheet-metal working 
the author knows very little: and although he realizes that the 
marvelous numbers of ingenious tools and devices which are used 
to-day to produce articles ranging from the modest trouser button 
to the massive boiler head are hut the results of a long course of 
evolution, he is convinced that a treatise describing the tools and 
devices of the present day is what the practical man wants. 
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Although the origin and history of obsolete methods and tools 
may be of interest to tlie anti(iiiary, the |)resem-da> machinist 
])refcrs to spend his hours of leisure in ac(|uainting himself with 
the design, construction and use of tools \utli which he niav in¬ 
crease the output and lower the cost of prodnetioii, and tberebv 
increase his earning ca]i:icu\ With this obiect in view, and 
trusting that all metal-working mecbaiiics ma\ be helped by it, 
this book is modestly submitted to the public. 

JoSI'.fll W’OODW OKI 11. 

Brooklyn, N', Y,, Xovember, ipOJ. 
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CHAPTER I, 


rm: cu.nsiki ctiox and i si. (if "si.xdi i " hr ri.wkinf, ihfs. \.nii 

"DOLl'.U," DR I'll, rum; \,M) III,\.NKI.M; lill.s 
I.N I RdKI I IDR> . 

In this, the oiicniiis- cliaplor, \\r will illustrate and descrilie 
(lies whidi, if adopted, uill supersede iiroeesses for the jirodiu.' 
tion of metal parts which are now obsolete m a lari;e iiunilier 
of machine niannfaelurmo estahlishments. The only reason lor 
their non-adoption in other estahlishments is that their ap]>liea- 
tion Sinl use are not understood. In sueh shops, where these 
strictly np-lo-ilate methods are not htino useil, special tools and 
lixtures are lieino Constantly designed and constructed for the 
machmins; and linishnij; of metal parts hy millinty, (Irtllinp' or 
other means, which could he accomplished m half the lime h\ 
means of dies of simple and most nie\pensi\e constriidion, m 
the |xiwer press, .\side from the reduced cost of |)rodiictioii, 
the li.yditness, inlerchanoeahilily, and line finished appearance 
of shcet-nietal blanks add Greatly to the appearance of the 
machines to which they are attached, anil m many c.ases improve 
the workino <|nalilies as well. 

Let any manager of an establishment which does not numlier 
a power press or two amoni;' its machine tools stroll throti};h his 
shn|) with a power ])ress calalooue m his hand and he will not 
g-o far before realizin.g that he is paying for a htt of unnecessary 
work. .After finishing his inspection he will lose no time in 
placing an order for a power press, and his toolmakers will he 
kept busy for some time constructing sets of blanking, piercing, 
hendin.g, shearing and finishing dies to take the place of cxjicn- 
sive milling, drilling and polishing fixtures. 

Sled. 

In no branch of the machinist’s art should more attention be . 
given to the tmportance of the proper selection of steel than in 
die making, as the working qualities of the tools when finished 
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and their efficiency depend upon this more than anything else. 

W’lien ordering steel which is to he used for dies be sure to 
specify that annealed steel is wanted, as the saving of time and 
labor in the working of it and the results in the hareleniug and 
tempering of the finished tools will be a source of gratification 
to the diemiaker. When these results are considered the slight 
extra cost of annealed steel is insignificant, 

As to the grade of steel to use; be sure to get a good grade, 
and as there are several brands of steel on the market which are 
used principally fur dies and punches no difficulty should be 
experienced in procuring a grade or brand winch will prove 
suitable for any special class of work. 

When steel forgings are required the job should be given to 
a smith who understands this branch of his art, as in order for 
the forgings to machine well and allow of being hardened and 
tempered as desired, so that the finished tools will accomplish 
the required results, the smith must understand such work.' 

The Construction of a Simple Punch and Die. 

During a long experience in the making of dies the author 
has come to know of a number of different methods for con¬ 
structing single blanking dies, and double or piercing and blank¬ 
ing dies. Every one of these methods has possessed some little 
kink or way by which the desired results might be accomplished 
in a manner superior to other methods. So after getting together 
the best and most practical kinks and ways of all methods, the 
method of construction here described and illustrated has been 
evolved. 

. The Bolster. 

Before taking up the description of the die, we will devote 
a short space to the die-block or bolster. Although these bolsters 
are made in a variety of shapes and sizes, the one shown in Kig. 
I is of a type most generally used for fastening and locating the 
kind of die indicated. A numiter of different styles of bolsters 
for blanking and piercing dies are shown in Figs. 2 to 5. A 
large number of shops, which make dies for their own use, make 
a bolster with each die, so as to leave the die permanently within 
it. But for economy, where dies of an average shape and size 
are used, two or three are all that are required. When a num- 
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ber of die,*^ are kept in action all the time, or at the same time, 
then, of course, each die must have a sciiaratc bolster. 



FIOS. 2 TO 5 .—TYPES OF BOLSTERS. 
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off the bottom, after which the face or die seat may be planed 
to an angle of lo degrees, as shown, this being a standard taper 
for die blanks among die-makers. The slots C C are cast in the 
position shown, in widlli sufficient to allow of clearance sideways 
for the fastening bolts with which it is afterward secured to the 
press. The hole D, in the center of the bolster, should be large 
enough for the largest blank, from the set of dies which arc to 
be used in the bolster, to droji through after being punched. 


Tin- Die Blank. 

In bigs. 6, 7 and 8 are shown a double punch and die used 



for the production of blanks like 
J'ig. p; this die is of a type in 
•general use. The punch and die 
consist of the following parts: 
Tile punch holder or stem A, of 
cast iron, the jnmch |)Iate or pad 
II, of mild steel, the blanking 


id 

0 Q 


0 0 


0 @ 


no. 7. 


punch C. of tool steel, (he piercing punches D, of the same, the 
stripper and gage plates E, the die E, of tool steel, and the pilot 
pin G. The shape of the piece to be produced in a die of this t)'pe 
may be any circular or irregular shape desired, as the method of 
construction here shown is applicable to all, excepting wdien the 
blank to be jiroduced is of a very large size or when the metal to 
be punched is very thick. 

As most presses in which punches and dies of this type are 
used require a punch -holder with a round stem, we show one 
of this sort. When machining the holder great care must be 
taken to get the working surfaces square with the stem; the 
faces of the punch plate and stripper plate must be perfectly 
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parallel. When planing- the die no great care is required, as it 
has to be ground after hardening. It should be fini.shed with 
beveled sides, to tit the bolster, with the edges of the face smooth 
so as to have a square edge from which to bay out the die. 

We will now lay the punch plate, punch holder and stripper 
plate aside, as they will not be touched until the die proper has 
been finished. 

The Tcin[>h’ts. 

Xow' in order to lay out the die a tem|)lct or master blank is 
recpiired: this should be made from sheet steel about 3-3J inch 
thick, and should be filed and finished all over to the e.xact shape 



FIG. 8 . 




FIG. 9 .- .MALE TK.MPl.KT 


. . - 


Futnnlf 

c ^ 



....^ 


FIG 10. 


and size required. The two holes should then be laid out in the 
exact location de.sircd and drilled and reamed to size. Care and 
accuracy in the preparation of the templet are necessary, as the 
quality of the work to be produced depends on it. Now take a 
piece of, say, y$-'mch brass rod about 2'/^ inches long, and solder 
one end of it to the back of the templet as shown in Fig. 9. The 
templet is now complete and there is no possibility of getting the 
wrong side up. 

We now take a piece of soft sheet brass, of the same thick¬ 
ness as the templet, and bend it to the shape shown in Fig. 10, 
that is to fit across and over the face of the die with the bent 
ends projecting down the inclined sides of the die about 5-16 inch. 
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This is the female templet, and it should be long enough to allow 
of its being worked out in the center to fit the male templet, Fig. 
9. After having done this the face of the die (which should be 
IKilished with a rough piece of emery cloth) should be "blue- 
stoned” and the female templet placcil upon it in the proper 
])osition, and an outline of the blank marked through it on the 
face of the die with a .sharp .scriber. Wo now remove the templet 
and ])roceed to finish the blanking die. which must be accom¬ 
plished by working the blank tbrough it. 

ii’or/i'wg Ihv Templet Through the Die. 

To work a templet through a die proceed as follows; After 
the .suri)lus stock has been removed by drilling holes about 1-O4 
inch apart around the inside of the outline and drifting it out, file 
through from the back to within a shade of the line. Now take 
the male templet and, bolding it by the end of the brass rod, 
enter it into the die from the back, bolding it as parallel as pos¬ 
sible with the face of the die. Ity holding a piece of white paper 
in front of the die it will be noticed that the die touches the 
templet at only a few narrow spots, take a lead pencil and mark 
these spots, making a line at each sjiot as long as the surface 
touched. Xow remove the templet and tile where the marks 
appear. Keep inserting the tem|)let, marking the spots and tiling 
them away, and in a sur|)risnigly short time the templet will iie 
even with the face of the die, which will be the e.xact shape and 
.size desired, fitting the tem])let perfecti}. 

There are a great many dies,of this ty|ie in use (which are 
used for cutting out blanks which are not required to have 
smooth sides) that it is not necessary to finish the insides 
smoothly, lint there are a greater miniber in which the finish of 
the blanks wdth smooth sides is one of the objects sought. In 
dies for ])ro<lueing smooth and well-finished blanks the insides 
should be finished highly, either with a dead smooth file or a 
scraper. 

Gi-eing Clearance to flic Die. 

In giving clearance to a die a few things must be considered 
in order to decide upon the jiroper amount to give. For a die 
which will onlv lie used to produce a few thousand blanks 
excessive clearance should be given, say, five degrees, as this 
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will allow of the die being finished quickly. In dies which are 
to produce large quantities of blank.s, ami in which the blanks 
produced are required to lie of approximately the same size, one 
<lcgrcc is plcnt\. In giving this one degree of clearance to the 
die so that it will have one degree of clearance all* the way 
through, the holes that are drilled to allow of removing the 
suridus stock should be reamed from the b.ack with a reamer 
of about the taper of 1-32 inch to i inch of length. 'I'he reaming 
of the holes when cimstructing a blanking die will save a vast 
amount of filing tmd the giving of the one degree of clearance 
will not be difficult. 

I.ocatin;^ the f'icrciiie^ l)ics. 

1 he next step in the constniclion of the die is the locating 
of the two piercing dies. 'I o accomplisli tins, place the master 
blank within the femtile tem|)let and clam|) it to the face of the 
die in the correct ])o.silioii, allowing for ;i thickness of metal 
between blanks. W e now take a center drill, winch fits the boles 
in the master blank, and transfer the two holes tbrougb it to 
the face of the die; we drill these boles and then ream them 
from the back with a reamer of the same taper as the one used 
for the bkanking die. .\fter the boles for the dowel pins and 
screws by wbicb the striiiper and gage |)lates are to be fastened 
to the die have been drilled ami tapped, and the bole for the 
stop ])in located and drilled, we are ready to harden ami temper 
the ilie. 


Ilardcniive, a Die. 

In order to harden a die |)roperly great care should be taken; 
fir.st in the beating of the steel, ;md second in the quenching. 
In all shops where dies, or other tools which require hardening, 
arc constructed, a gas ftiinace or '•mulller" should be used for 
heating them, lint when a “niutller” is not handy charcoal 
should be used. .After a good clean fire has lieen built, all screw 
and dow'cl holes in the die should be plugged with fire clay or 
asbestos. Ily taking these precautions the tendency of the steel 
to crack around the holes is, as far as possible, eliminated. We 
now heat the die to an even cherry red, so that the entire plate 
will he the same temperature; then remove it from the fire and 
dip it endwise into the water (which should Ire warmed slightly 
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to take the chill out), heiii}; careful to dip down straight, and 
not to move it or shake it arouiiil, as that would increase the 
possibility of the die warjiing or shriuking e.xcessively. After 
rcmoviu|j the die from the water it should be immediately 
warmed. Now grind the face of the die; heat a thick ])iece of 
cast iron red hot, and place the die upon it; it can then be 
drawn evenly to any temper desired. I’y taking a piece of oily 
waste and wiping the face of the die as it is heating the different 
colors will show up clear. Wlien the color denoting the temper 
rcijuired appears remove the die and allow it to cool off slowly. 


.l/d/oHg llic Punch. 

Now for the blanking punch: Take the master blank or male 
templet; remove the wire rod and mark the spot where it was 
attached, so as to know the back from the front of the blank. 
Tbeu solder the blank, front up, to one end of the (liecc of tool 
steel which is to be used for the blanking punch, 'fhe punch 
can now be macbiued, either in the shaper or the milling machine, 
so that its entire length will be the shaiie of the blank, linislimg 
it as close to the edge of the blank as possible. Now heat the 
steel slightly and the blank will drop off. C lean the blank, bay 
it aside and ])roceed to lit the punch. If it is to punch very 
thin .stock make it a tight lit within the die; if for heavy stock, 
a trille loose. In order to make a |ninch a |)erfect fit for thin 
stock the edges of the cutting face should be beveled with a 
file. The piiiieh should then be sheared through the die in the 
press in much the same manner as a broach is used, being careful 
to have it in perfect alignment with the die. 

llefore hardening the punch it is necessary to locate the holes 
for the pilot pins G. These jiiiis are necessary in order to pro¬ 
duce pierced blanks that will be interchangeable, 'fake the 
master blank, enter it into the die from the back with the front 
up. It will fit the die tightly because of the shrinkage in harden¬ 
ing. Now enter the blanking punch from the top and locate the 
holes for the pilot ])ins through the holes in the blank with a 
centering drill. Drill the holes to size and harden and draw 
the punch to the temper desired, which should be in most cases 
a dark blue. In tempering the punch draw it from the back, 
allowing the temper to run out to the front; thus the back will 
be almost soft while the remainder will be as hard as required. 
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The (Irawiiift of tlic punch so tliat tlie hack will Iw soft is done 
to strcnijthen it and also to allow of iipsettiiijC; it when locating 
it within the punch plate. 

I.ocaliiti^ the BhuiL'ing launch in the Punch Plate. 

To locate the [utneh in the punch plate, take the plate and 
clamp it true on the face of the die and transfer the outline of 
the hlankmj.; die to the face of llie plate. Tluai work a hole of 
tlie shape of this outline through the |ilate, .so that the punch can 
he entered face first through from the hack. Then place hoth 
punch and ])late under the ram of the press and set the punch 
dead square with the face of the pad and proceed to force it 
through, iisinp' the |)unch as a liroach. It will he necessary 
to reiieat this operation several limes in order to pwt the punch 
through the |ilale. as the surplus stock curled up hv the piitic'i 
has to he removed, .\fler liavinj.,'' forced the punch into the 
pad until the face is through, force it hack and out apuain. .\'ow' 
chamfer the edp;cs of the hole at the hack of the |)ad and force 
the punch in ai^ain, until the Iiack is a *hade ahove the plate, and 
upset or rivet as shown and ruiisli it flat with the plate; when 
this is done there will be no danger of the punch inillint; out 
when in irse. 

Locating the Piercing Punches in the Punch Plate. 

To locale the holes for the piercing punches, enter the hlank- 
iiif^ punch into the die iinlil the faces of the punch plate and 
the die are within 3-*^^ inch of each other, with a pair of parallels 
hetween them. Then use the die as a jifp and locate the holes 
for the piercint; punches; spot them deeply, With a drill about 
two sues smaller than the piercinp; dies drill entirely through 
the [nmeh jilate and then ream the holes to size. Use the ilie 
as a Jig for all three operations. 

Tor the two piercing punches u.se drill rod and upset the 
heads before hardening, as all small ])unches should be hardened 
for their entire length, as otherwise they would bend or break, 
ff after hardening the punches are found to have sprung they 
must he carefully straightened before forcing them into the 
punch plate. Fasten the punch plate to the cast iron holder A, 
with four flat-head screws as shown. 
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FiiushUig the Die. 

All holes for screws and dowels in the stripper and gage 
plate should he transferred through the die. The holes for the 
two piercing punches in the stripper should he the same size 
as the dies, as hy fitting tightly the punches are strengthened 
and supported while piercing the nictai. 

.After the gage plates and strip])er have been located and 
fastened ti|)on the die as shown, with the stop pin located .so 
that ils locating face i.s the same distance from the edge of the 
hlanking die as the w.idth of surplus stock allowed between the 
blanks, the die is complete. 

If the method of construction described and illustrated in 
the foregoing is |iroperly carried out tlure will never be anv 
possibility of failure in the accomplisimient of the desired results. 

fundmucntal I’oiiits to he Remembered. 

The practical points to be remembered when constructing a 
die of tins tipe are as l^ll()ws; He sure to make an accuinie 
pair of templets. Machine the ininch holder an<l stripper plate 
accurately. Work the blank through the die. and use it for 
localing all the holes for the pilot ]iins and ]iiercing- [lunches. 
I'inish the die before starting on any of the other parts. Trans¬ 
fer all holes in the |nmch |)late through the die; and, lastly, be 
sure to have the front of the master blank up during all opera¬ 
tions in wdiich it is used. I’y kee|)ing in mind these practical 
points a [ntneh and die of this type can be constructed in wdiich 
the alignment between all parts will be perfect. 

AV//f;ig tile Die and Using It. 

To operate the die, drive the die proper into the die block 
or bolster, b'ig, i, and then set it up in the press. The proper 
way to set a die of this kind is to first place the punch within 
the ram of the press and fasten it there. The punch should then 
be brought down until the faces are within '/$ inch of the die 
face. Then, using the left hand through the press bolster, the 
<lie should be raised up until all punches have entered it. The 
punch should then he brought down about 5-16 inch and the die 
will rest squarely on the press bolster in perfect alignment with 
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the punch. Now fasten the die to the press Iwlster and give it 
a rap with a hammer at either end to .set it; then go ahead. 

The stock to he pnnehed should he entered lieneath the 
stripper and pushed nj) against the stop i)iii. At the first stroke 
of the press the two lujles are pierced and .a scrap hlank punched 
out. \ow feed the stock forward until tlic hack edge of tlic 
Itlankcd hole rests against the stop |)iii, and at the next stroke 
as the punch descends the ])ilot pins in the hl.anking inmeh will 
enter the holes pierced at the first stroke and a.hkiids will he 
produced wdiich will he an exact duplicate of the master hlank. 
Ihe stock may then he fed along until the entire stri[) has hcen 
worked up. 

/I I’lain Die. 

When a plain hlanking die is desired, to pro(luce hlanks of 
any circular or irregidar shape such tis the snudler ones shown 
in Fig. II, the description given herein for the construction of 


PLAN or PUNCH 



the hlanking die and punch portions of Figs. 6 to 8 should be 
followed, and instead of making two templets make only one— 
the male. 

As shown, plain hlanking dies of the cla.ss showm in Figs. 
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12 and 15 arc very simple in 
produce blanks of aii\ flat 
sliape from tin, iron, sled, 
ahimimini, hravs, copper, 
zinc, silver, pa|)er. leather, 
cloth, etc. In hit;'’. I-' and 
15, K is the punch holder or 
stem, I the punch phite, 11 the 
piuich which is let into the 
punch pkite and up^ct at the 
hack, as shown, 'i'he punch 
plate is fastened to the holder 
f.'iee hy four llat-hetid screws 
J j J j. 'I'he die A is worked 
out at ]! and linished to temp¬ 
let. (.' is the stop pin, I' h' the 
two [facte plates, anil (I the 
stnp|)er plate f.aslened and lo¬ 
cated hy the four screws I) 
;md the two dowels h'.. .Ml 
|)lain hkinkin" dies for |)nnch- 
iiiff stock up to 3-16 inch thick' 
should he constructed like 
this one. 


construction. Thev are used to 
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Dies for I.ai'X'’ f>fini/.w. 

I'llankinjf or cutting dies for punching out large blanks from 
comparatively thm stock tire made in almost every shape and 
size for cutting all kinds of metal. .\ nuiiiher of different shapes 
and sizes are shown m i'igs. 16 and 17, and a set of blanks 
produced in dies of this construction are shown in big. 18. 'fhis 
class of dies consists of an upper or “male’’ die, commonly called 
the punch, and a lower or ''female" die, rightly called the die. 
' As a rule the female die is hardened and tempered to the degree 
i best suited for the stock to be punched, while the male die, or 
\ punch, is left soft, .so that it can be u|)set at the cutting edges 
' when worn, so that blanks may be produced which will be free 
■ from burrs and fins. The cutting edges of dies of this class 
are alwavs sheared, the size of the blank and circumstances 
determining the amount of shear to be given. For punching 
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blanks from tbin stock .sucb as tin, brass, iron, etc., a moderate 
anionnt of .shear will give the best results, while for heavy stock 
a greater anionnt nnist be given. These dies are nsiially made 
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from forgings and the finest work in this line that we know of 
is done in the shops of If. W. Itliss Co., lirooklyn, N. Y., where 
probably more dies arc constructed than in any other shop in the 
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world. They make their large cutting dies by first welding steel 
cutting rings, which have been first forged to somewhere near the 
desired shape, to wrougbt-iron bases or plates. These bases are 
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then planed and the die machined to almost the finish size 
and the cutting edges beveled, as shown, on upright milling 
machines. The templets are then fined to the dies by filing, 
after which the faces arc slieared and the dies hardened. The 
cutting faces are then ground on special machinery and a number 
of bent pins located around the die to act as strippers when the 
die is in use. For punching heavy or thick sheet iron, steel, brass 
and other heavy stock they harden bolli male and female dies, 
drawing the male somewhat lower than the female, and jirovide 
them with stripping plates and construct the dies somewhat dif- 
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ferently from those used for tliin slock, A set of these dies are 
.shown in Figs. 20 to 22. 

The Use of a Poiecr Press. 

In shops in which a power press has not as yet found a place, 
and where it is thought that one or a few could be used to ad¬ 
vantage, the management should write press manufacturers fully, 
describing the work to be done. If a new article is to be manu¬ 
factured, which can be produced to the best advantage by means 
of suitable dies in the power press, a sample of the work or an 
exact drawing of the same should be submitted to the manu¬ 
facturers of such tools. As very often the shape, size or general 
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cdfia&uction of such parts are modified, before the articles are 
manufactured in large quantities, it is alisolutcly necessary that 
such points should he settleil before placing an order for a set 
of tools for their production, as otherwise, if a slight alteration 
is made in the parts afterward, it will involve considerable al¬ 
teration in the tods. 

In sheet-metal goods establishments the chief desire is the 
increasing of the daily production of the presses and tools, and 
this object can only he attained by keeping the presses con¬ 
stantly producing parts of the same shape .and size and using the 
presses which are best adapted to the work. In small cstahlish- 
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FIG, 20.—PUNCH AND DIF, WITH STRIPPER. 


ments, or in machine shops where only a given number of parts 
of sheet-metal of the same shape and size are required at inter¬ 
vals, a press should be used which wall take in a wide range of 
work of widely varying dimensions, thus allowing the production 
of a large variety of sheet-metal articles and parts with one 
press and different sets of tools, which, in the larger establish¬ 
ments require a numlxtr of presses of different sizes. 

When a press is to he usetl exclusively for punching, before 
ordering particular attention should be given to the thickness of 
the material to tie punched, the size and number of holes and 
their relative position to each other. If jiarts are to be produced 
in which more than one hole is to be pierced, their position in 
the sheet must be determined. By giving the maximum dimen- 
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sions of tile aliove a press of tlic rcciuircd strength and depth of 
throat will he obtained. 

Open Back Presses. 

The best style of press to use for general work, wherever po.s- 
sible, is the "open baek" style, as the advantages of a jiress of 
such construction over those with a solid back are nimieron.s. 
first, instead of having the crank on one end of the shaft, it is 
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I VERTICAL SECTION OF OlE WITH STRIPPER 

FKl. 21.—PUNCH AND DIE FOR CUTTING HEAVY STOCK. 

supported by journals on each side which prevents the shaft 
/ from springing and wearing unevenly; second, the opening at the 
back, admitting plenty of light, makes an accurate adjustment of 
the dies possible without trouble on the ])art of the operator when 
setting them; lastly, where, in a “solid back" press the balance 
wheel is at the back, and thereby out of reach of the operator 
when setting the dies, in the “open back” press it is on the right 
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side and within easy reach, thus enahliiif' the o])erator to revolve 
It with his right hand while he is setting the tools with his left. 

Lining i’p and Lnriing a Power Press. 

Line up and level a power press as you would any other ma¬ 
chine tool from which satisfactory results are desire.h and fasten 
It securely to the lloor. The position of the press in relation to 
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the driving shaft should he such as to allow of using a straight 
belt aiul hanng the balance wheel run toward the operator, and 
hus the belt can he thrown off and slipped on again without 
trouble. The gib screws for adjusting the fit of the ram should 
not he very tight, for if they are there will be undue friction on 

of tlr-r'’^^ operator 
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The diameter of the pulley on the driving shaft should be 
large enough to allow the press to he speeded according to the 
directions given by the manufacturer. When setting the dies 
throw the belt off the driving pulley and set the die according to 
the directions given herein under “Setting and Using the Die.” 
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FIG. 23 .—A POWER PRESS FOR PRODUCING SMALL OR MEDIUM 
SIZED FLANKS, EQUIPPED WITH AN AUTOMATIC ADJUSTABLE 
STOP OR FINGER GAGE. 

Allow the punch to enter the die just far enough to do the work 
required and no further. Have the operator locate all oil holes 
and see that he oils all parts regularly. Lastly do not allow 
everybody to take a turn at running the press; have a man or a 
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bright boy to nm it aiul Any/' him at it, and there will then be 
very little probability of linger clipping. 

L'siii" the Proper Tools. 

When in dotibt as to the best prc.ss or classes of tools to tise 
for a special job, wrile to mamifacttirers or experts who nialtc a 
specialt) of stich tools. It is often possible to have dies made in 
their establishments at a lower cost to the btiyer than if they were 
constructed in his own tool room; because, where the foreman 
or toolmakers niight understand Ihe construction of one t\pe of 
dies which would do the work reiiuired, the s|>ecialist will iinder- 
■stand a ntimber of different t}|ies, and he will choo.se the one 
which will be at once the chcajicst and the best. What is more, 
there will be no guess work about it. 

I'or the |)roduction of small and meditim sized parts, a [iress 
of the design and construction shown in I'ig. 23 will be found to 
meet all reipiirements. In connection with a press of this l_\pe a 
‘'finger gage attachment” or automatic stop-pin mat be used 
wherever the nature of the work will allow it. As shown in the 
engraving, the atlachineiit consists of an adjustable stop, resting 
with its pointed end on the face of the die, from which it is auto¬ 
matically raised after each stroke, alhiwing the metal to he fed 
forward for the next stroke. I!y dro|iping back at the projicr 
time into the hole last punched, it acts as an accurate gage with¬ 
out im|)eding the progress of the stock. 

Dies of the types shown and described in this chapter should 
prove ad,a])table for the ra|nd and cheap production of a large 
variety of sheet metal parts. The methods of construction given 
cover all plain or single blanking dies, and ilouhic or piercing 
and blanking dies used in the general run of sheet-metal work. 
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SIMI'LE DIES E'OR SHOP CSE. 

In thi.s chapter arc shown a miinher of dies that arc invaluahlo 
for use in tlic avcrap'c niadiinc .shop—e.specially in the jol)l)iipi; 
shop. The dies sliown are the most simple ami ine.xpensive of 
their class for producing work of the kind indicated. 

.■In Emergency Die. 

The first die, sliown in Fig. 24, is known among die-makers 
as an "Emergency Die." lliat is—a puncli and die for producing 
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a small number of blanks of a given shape and size, of which the 
blank showm in Fig. 25 is a tjpe. The die A is made from a 
piece of 5-16 inch flat tool steel, planed and fitted to bolster, with 
the shape of the blank worked out at I! B. In dies of this type, 
when only a small number of blanks are to be punched, the clear- 
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ance or taper of the die, from the cutting edge, should he con¬ 
siderable, as the more clearance given, the less lalwr and skill 
required to finish. Allow the master blank to just fit the die at 
the cutting edge, and then draw and hat den the die. 

The punch consists of the cast iron holder C, and the punch 
D; a piece of )a-iuch Hat tool steel, which is worked out to 
shape and sheared through the ilie and left .soft. It is then hard 
soldered to the face of the holder C as shown, and the ptmch and 
die arc complete. 

For punching blanks from thin stock to the mimher of itx) to 
2,000, a die of this type will prove all right, and although some 
may say “a botch job," the results will he found to he all that 
can be desired. This style of die is used universally in almost all 
of the fancy sheet metal goods houses, as the number of differ- 



FIG. 25. —PLAN OF EMEKOHNCV DIE. 


cnt shapes and the small quantities re(|uired necessitate the elim¬ 
ination of all unnecessary expense in the production of the same. 

A Shearing Die for Pinishing Heavy Blanks. 

The punch and die shown in F'ig. 26 is known as a shearing 
or finishing die for heavy blanks, and it may he used for finishing 
work that is often finished in tlje milling machine, or by grinding, 
'rite blank finished in this die is shown in J-ig. 27. It is a small 
wrench punched from 7-32-iiich mild steel. In the punching of 
heavy stock the punch is always fitted very loosely to the die, 
with the result that the blanks produced are generally concave at 
the edges, and have a ragged appearance where they have cut 
au'ay from the rest of the stock. To remove these defects and 
marks, the blanks should be sheared through a finishing die like 
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tile one shown in Fip, n, when hy trinimin};; or cutting off a shav¬ 
ing of stock all around the blanks, they arc left smooth and have 
the appearance of having been milled. 

In making a die of the finishing type, one of the blanks that 




FIGS. 26 AND 27 .—BLANK, AND SHEARING PUNCH AND DIE. 


has been |)unched is taken and fileii and finished all around the 
edges, removing about .003 of stock all around. The blank is 
then used as a templet in finishing the die F, letting it through 
from the back and filing the die straight, giving it just the least 
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clearance possible and having the templet a light fit at the cutting 
edge. The inside of the die is then polished as smooth as possible 
at G, and then filed taper, downward from II. As shown, I is 
the gage plate which is worked out to allow of the rough blank 
fitting nicely within it. This plate is fastened and localed upon 
the face of the die accuralely. Iw the screws j J, and the dowels 
K K, so that the blank will rest on the face of the die 1 . with an 
equal margin for trimming all around. Great care should Ik 
taken to locate this gage jilate in Us iiroper ])osition, as the 
small amount of stock to be trimmed from the blanks will not 
allow of much leeway. The die slioidd be carefully liardeiied and 
drawn to a very light straw temper, and the face ground and 
oilstoned, so that the cutting edge will be as sharp as possilile. 

The punch is constructed in the same manner as the blanking 
punch shown in ( hapter I, 1 , being the holder, .\1 the pad and 
X the punch. The piitich X is sheared llirotigh the die to a snug 
fit within it, after which If is higliK |)olis|ied and left soft. When 
using the die, the blank h'ig. 27 is placed within the gage plate 1., 
the luincli descends and it is sheared into the die I' at G, tniii" 
iniiig and finishing it all around If Ihe ilie has been biglilv pol¬ 
ished the results produced will be as good as if the blanks were 
finished in a milling machine or by more expensive means. 

Ihiniishiii;^ Dies. 

There is a large number of different small pieces which are 
in great demand in the average machine ,sho|), which, when the 
quantity permits, could be finished at a greatly reduced cost by a 
die of this type. When a high finish or polish is desired, the 
blanks should be forced tbrough another die, m construction the 
same as the first, e.xcept that it should tajier slightl) from the 
cutting edge, and be about .002 .smaher at the back than at the 
cutting edge. This die should also be highly polished and left 
very hard. In forcing the blank through this die the ijietal 
around the edge is compressed and then polished hy the friction 
as the smaller part is passed through, lllanks treated in this 
manner have the appearance of having been polished or buffed. 
A die of this type is called a biirnishing die, and it is a “hummer” 
for rapid and cheap production. 
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Die for Finishing HoUs in Heavy Stock. 

Tile punch and die shown in Fip. 29. although of the simplest 
cons.ruction, is a great tool for accomplishing by inexpensive 
means results that usually require considerable time and cost to 
produce. It is used for finishing .square holes that have been 
])nnched in the strip of Hat 5-16-inch machine .steel shown in 
big. 30. The up|)er view shows the holes after the first opera¬ 
tion, and the lower view, the appearance after being finished. 
Of course they could he finished by broaching, hut the means 
shown here are best by a long shot, .\ftcr the holes have been 



I'lO. 29 .—EINISIIIxr. AND SIZI.NG HOLES IN HEAVY STOCK. 

punched, their edges are uneven and ragged and, as they are 
left about .003 smaller than the reiiuired size, this punch and die 
are used to square, polish and size them. 

The punch S is machined in the miller to a perfect square of 
the size to which the holes are to he finished, that is .003 larger 
<han the punched holes. After being polished, the faqe is finished 
dead square and the edges left sharp; it is then hardened and 
drawn slight Iv and the face oilstoned. The die P is then made 
and worked out until the face of the punch can be entered. It 
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is then used as a broach and forced into and througli the die, 
finishing it to an exact duplicate of its shape. The die is then 
filed taper from the hack, and left straight for about 5-16 inch 
from the cutting edge. The edges of the punch are then rounded 
so that it will enter the IkiIcs easily. The stripper Q is of 
inch flat machine steel, with a channel milled down through the 
center, in depth and width sufficient to allow of the strip of stock 
in which the holes arc punched to pass through it freely without 
side |)lay. A small pin projecting above the die.l’, at the left 
acts as a gage for locating the stock in position. 

When in use the strip of stock is entered beneath the stripper 
with the first hole under the pnneh. The punch descends and 
enters the hole, gradually coinpres.ses the sides and finishes it, 



Fio. -;o. -Titi; WORK. 

leaving a dead .square hole with a smooth finish on all sides, 
riie punch shown should enter the work for a full inch of its 
length. This type of die can he used for finishing a large variety 
of (litYcrent shaped holes in heavy iron or mild steel, where they 
are all required to he the same shape and size. I’.y using the 
means shown, the holes have a finish that it would lx; impractical 
to accomplish by other means. 

A Curlina Die for a Iliiige. 

In Figs. 31 and 33, respectively, are shown two dies called 
curling dies, accomi'lishing, as they do, the curling of sheet 
metal. The one shown in Fiy. 31 is for curling the hinge. Fig. 
32, while the one in Fig. 33 is for curling a flat piece of metal into 
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the form of a tulie a.s shown in Fig, 34, in which is shown the 
metal before anil after curling. 

i’hese (lies, although simple in design and construction, arc 
rer|uired to he accurately made in order to work well; there arc 
several ixjints in each where close work is necessary for rapid 
and firsl-clas.s production. In the hinge die. Fig. 31, (he |)unch 
holder V, is turned and faced and a dovetailed channel let into 



rn;. 31 .—a iiiNC.E-ccRi.r.NO tuncii and die. 


the face to admit the tool steel inmch which is w'orkcd out 
and fitted to the holder, as shown, and a slot milled down the 
face to an angle of 45 degrees. It is hardened and drawn to a 
light temper and driven into the holder V. The die consists 
of the bolster W, and the die X, which is located as shown. 
After the radius to which the hinge is to be curled has lieen 
found, the piece of steel which is to be the die, is centered at 
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each end for the hole Y, A ilrill 1-32 inch under size is then 
used, drilling from each end, lu the lathe, Isecping one end of the 
die on the tad center, and then reversing it, until the hole is com¬ 
pletely through the die. ,'\ “gun" reamer is then used to ream and 
finish the hole to the exact size reipiired. I'he hole should then 
he lapped to a smooth finish. .\ mandrel is now forced into the 
hole Y, the die is set on the centers of the miller, and a cut is 
taken off the bottom, thereby scpiaring it with the hole Y. The 
two side.s and top arc then finished as shown, after which a 
cutter or metal saw (in width e(|nal to the thickness of the stock 
to be curled) is used to cut the slot /,, being careful to get the 
outer edge of it in line with tin side of the hole Y. .After remov¬ 
ing all burrs and ])oli.shing the edges, the die sbould be hardened, 
and drawn just a little, leaving it as hard as possible without 



danger of cracking. In order to harden a die of this type proji- 
erly, and eliminate as far as possible all chances of its warping, 
it should be healed slowly and evenly, and (juenched down 
straight into a tub of water with about two inches of oil on the 
top. Passing through the oil toughens and prepares the steel, 
.so to speak, for the sudden ch’'l of the water. The manner in 
which this die is used can be understood from Fig. 31. One of 
the blanks shown in Fig. 32, is entered into the slot Z, in the 
die, and the punch is .set in line with it as shown by the dotted 
line. The punch descends and forces the metal into the die Y,. 
and it takes and follows the radius all around: the |)unch de¬ 
scending far enough to curl and finish the blank to the shape of 
the finished piece shown in F'ig. 32. Care must be taken to have 
all working parts of this die smooth and well polished, as the 
finish of the work depends on it. Also, in the adjustment of the 
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Stroke of the punch, allow it to descend just far enough to ac¬ 
complish the curl—as if it descends too far, the work will he 
janinicd into the die, from which it will be very difficult to re¬ 
move without marking the die itself. When set properly, the 



fini.shed work, after the punch a.sccnds, can be easily removed 
from the die by hand. 

Die for Making Mclol Titbcs. 

'['he die shown in Fig, 33, for curling a tube, although an old 
principle and well known in die shops, is a stranger in a large 
nitmher of others where it could he used to advantage. The de¬ 
sign and construction of both punch and die is clearly shown in 
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the engravings, as is also the method of operation, and it re¬ 
quires very little elescription to he understood. 

In the die, 11 is the holster with a slot let in to admit the die 
A. A hole C, in diameter the satne as the outer size of the fin¬ 
ished tube, is let through and reamed to size, and iheti polished 
and fitiished in the same manner as Fig. 31. A slot S, e.xaetly 
the same width as the hole C. is milled dowti through the face 
as shown, being sure to get both sides in line with the sides of 
the hole, 'I'he die is then carefully liardetied iti the same tnaniier 
as that described for the other. 

The punch is made frotn a tiiild steel forging with a tool steel 
face for the punch F. .After being turned to size and tnachined 
as shown, it is chucked iti the ttiiller atid a half round groove is let 
into the face, using a coticave ctitter of the same raditis as the die 
C. The sides of the putich are then milled to just fit the slot D, 



in the die, running out at each side to a feather edge. The face 
of the [intich is then jiolished. after which it is hardened and 
drawn from the back, leaving the face very hard. 

The mandrel ( 1 , of toid steel is now made to the jiroper 
diameter, which should be two thicknesses of nictal smaller than 
the die, and then polished lengthwise with emery cloth so as to 
allow of the easy removal of the tubes. A stud, not .shown, is 
then let through one end to act as a handle. This mandrel is left 
soft, except for very accurate W'ork, when all working parts 
of the die should be hardened and ground to size. 

To 0])erate, the punch and die are set ttp in the press as 
shown, and the horn or mandrel ( 1 , itiserted in the die C. The 
hlatik Fig. 34, is then slipped into the die as shown at II, and 
the punch F, descending, forces the metal arotttid and between 
the horn G, and the die C, until, at the bottom of the stroke, the 
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punch at F, strikes the meta'I, forms and finishes it around the 
horn G, to the shape sliown in !•'ig. 34, leaving a tube sufficiently 
perfect for all ordinary purposes with a close joint where the 
two edges of the metal meet. The horn is then pulled from the 
die and the tube, relaxing a hit through the spring in the. metal, 
is stripped of the horn by hand. 

The two curling dies shown here are the simplest and best to 
use for the class of work shown, and with proper care, will 
last a long while. ' The few points necessary to snccessfully 
construct them, are: (lose work, a smooth finish on all working 
parts, care in hardening, and to have them as hard as possible as 
there is considerable wear on the parts from the friction of curl¬ 
ing the blanks. 

A IVashcr Die. 

The die showm in Fig. 35 is a w’asher die, and its type may 



A Washer 
FIG. 35 ' 
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be used for the production of washers of any’description. 'Its 
construction is that of the piercing and blanking tyj'w described 
and shown in Chapter, 1 , A is tlie die, F 
tlie gage plate, and fe the strippdr, located 
and fastened to the die by the two cap 
screws H In the punch E is the pad, Q 
the holder, 1) the piercing punch for pierc¬ 
ing the Jiolc in the washer, and 1 ! the blank¬ 
ing punch, while C C is the pilot pin which 
enters the bole’pierced by punch D, and trues the stock on the 
blanking die. 

In operating this die. the stock is fed in and held against the 
giigc plate and the stop-pin. y\t the first stroke the hole is 
pierced and a waste washer punched out, and at the next stroke 
a finished washer is produced and the hole pierced in the one fol¬ 
lowing. For punching thin stock, fit the punches tight; for 
heavy stock, loose. 

A Buniisliiiii:; Die for Finishing Heavy Blanks. 

Fig. 37 shows a burnishing die for finishing heavy blanks, 
.^s shown, I is the die finished at J and tapering inward a trifle 






FIG. 36. 



from the face. K is the gage plate for locating the work, and 
M the pad into which the punch is located. All v^oiking parts 
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of this punch and die ate finished very smooth' and when the 
blank shown on the die is forceil through J, a nice smooth finish 
bn all sides results. This die is substantially the same as the one 
shown in Fig. 29, for finishing square holes, except that it is for 
external use in.stead of internal. For both uses the principle of 
construction shown will produce equally good results. The de¬ 
gree of finish on the product depends entirely on the smoothness 
,of the working parts. 

A Binding Die for Right Angle Bends. 

The die shown in Fig. 38, is u.scd for bending sheet metal 
blanks at right angles. N is the die, finished to admit the pad 0^. 



FIG. 38. —A RIGHT-ANGLE BENDING DIE. 

and the spring Q. The pad is first let into the die tightly atfd 
then a 45 degree angle is milled as shown, finishing die and pad 
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at the same time, thereby insuring an even surface when the pad 
bottwns at the end of the stroke. K K are the two gage plates 
for locating the work T, and S tlie punch. The spring Q is lo¬ 
cated in the bolster, after the die N has been fastened within it, 
by means of an adjustable screw in the Iwttom. The pin P pre¬ 
vents the pad from rising beyond the proper height, as shown. 
In angular bending where exact duplicates in size and shape are, 
required, a pad as shown should be used, while for ordinary pur¬ 
poses a plain die without a pad will he sufficient. 

Plaiiiit}; the on Die lihinks. 

The illustrations in Figs. anil 40 are self-explanatory, they 
show the wTotig and the nghp way res|)ectively of holding steel 
die blanks it) the vise for planing or mtlling the angles. In l''ig. 




39 is the blank and C C two pieces of drill rod for throtving 
the hlatik off to the angle required. As will be seen, this way is 
very unreliable, and not consistent with good work. The method 
shown in Fig. 40 is the proper way; that is by using two angular 
parallels D D, which are simple to construct atid cheap. A pair 
of such parallels should find a place in all shops where dies gre 
made or used. 

Blanking and Bending in One Operation. 

The punch and di^shown in Fig. 41 will serve to illustrate 
how a nuffiber of different bends can be accomplished in one 
operation in a plain blanking die, by shearing or cutting away 
the face of the punch to the shape desired in the blank. The 
pieces of work shown in Fig. 42 will convey an idea of the 
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variety of bends which it is possible to accomplish by doing this; 
the top one is the product of tlie die shown. As will be seen, the 
face of the tlie is left perfectly Hat, while the punch is finished to 
the shape desired in the piece. 

When in use, the rnetal is placed on the face of the die and as 


Bfioired. Piiu< h tu’ I’uni hliig 




FIG. 42.—SAMPLEvS OF WORK. 


the punch descends, the two ends coniniencc to cut first, and enter 
the die before the center begins to cut; thus, the stock clings and 
forms itself to the shape of the face of the punch, while the part 
still attached to the stock is held by the die, sfi that when at length 
the blank is iiunched out coni|)lelely it has assumed the sha|)e of 
the face of the punch. large number of different bonds can 
be produced in this manner, which otherwise would require a 
second operation to aceotnplish. 

runchino Uca~’y Stock. 

In Fig. 43 are shown the same principles transferred to the 
die, in order to punch heavy stock m a press that is not strong 
enough to stand a straight cut, and when the blanks are re¬ 
quired to be fiat. The shearing of 
the die, as shown, is the remedy, 
the punch ent'ering and cutting at 
both ends first and cutting the cen¬ 
ter last, the blank resulting clings 
to the face of the punch and comes out flat. 

In shearing either a punch or die as described here, it is al¬ 
ways advisable to do it so that both ends of the punch will enter 
the die first and at the same time, as by doing this the die will be 
steadied and sustained while the blank is being punched. This 
also adds to the rigidity; as otherwise, where only one end of the 
punch, or the center, enters first, the tendency is to draw away 
and shear or mark the cutting edges of the die. 



FIG. 43. 
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A Set of Dies Slioviiti^ Hoio Sheet Metal May Be Drawn and 
Fanned Into Various Shapes. 

In order to iiliistrato how sheet metal parts may he drawn 
and formed into various shajx's, we show here a complete set of 
dies, uhicli will he the means of snp;p;estinp; to the reader how 
desired results may be accomjilished with very simple and ine.x- 
pensive tools. W’e will deserihe the dies as ado[)ted and eon- 
striictcd for the production of a special article and leave it to 
the reader to decide upon the best manner of adaptinj^ them for 
special pur|)oses. 

The piece or article to be made was a shoe clas|), or hook, for 
•laced shoes, with a ball l7-^>4 inch in diameter at one end and a 
cup shaped eyelet at the other, 17-1,2 inch deep by .1X5 in dia¬ 
meter of the small jiart and ip-b-t inch diameter of the larpe part. 
.\ hs-ii'i-di hole was to be pierced in the bottom and the article 
was to be made from soft sheet brass .oJ2 thick, fmislted and 
formed as shown, sli(;lttly exap.uterated, to brintj ottl its points 
better, up at the ri},ht of h'ij^. 41;, 'I'lie object of the ball instead 
of the Hat, projectiiipt hook now in use, was to [treveiU the lace 
fioni catchiiitt; or tearing;, 

.\fter much discussion we concluded that the tpiiekcst way 
to j;et out a few sample lots for trial was by the followiiiff set of 
dies, which we have endeavored to show as clearly as ])ossihle in 
tlic drawm_c;s, showing the work in two views after each succes¬ 
sive operation, big. 44 being the first, forming so on to Fig. 50, 
which shows the last. 

It reipiired eight O])erations to produce the result shown in 
I'dg. 4p, all of which were done in the foot press, with the excep¬ 
tion of the first which was done in the power jiress by blanking 
two at a time, as shown in Ftg. 51. Of cottrse the blanking die 
was made last, as it took some time, work and iiaticncc to find the 
exact shape and size of the blank, for this reason the draw'ing ami 
forming dies were made first. 

The first punch and die is shown in I'ig. 44, the blank being 
shown up at the left. B is the die of round tool steel, i‘/g inch 
in diameter, turned and finished as shown. We thcti finished out 
a die block so that all the dies for the various operations, except 
th.c first, would fit within it, thereby saving a separate die block 
for each operation. The drawing shows a gage jilatc C fastened 
with two screws, shown, and two dowel pins not shown; also the 
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pushout spring and headless screw D for adjusting at the bottom. 
The die was finished with a butt mill to templet. A was the 
punch worked down and finished with a hand tool to templet; that 
is two thicknesses of metal less in diameter than the die. The 
rubber spring ami blank-holder are shoun on the punch and 

re(|uire no description. lioth 
punch and die were hardened. 
The result of thi.s o|)eration ap- 
jicars up in between I'igs. 44 and 
4.S- 

Tig. 45 shows the tools for 
the second opertition. They are 
on the same plan as Tig. 44 ex¬ 
cept that the e\eK't is drawn to 
the timsh size. T is the punch, 
(i the gage jtlate. T the ilie and 
11 the adjusting .screw. The re¬ 
sult of the o|)eration is shown 
hetween Tigs. 43 .and 46. 

(tperation No. 3 is for pierc¬ 
ing the hole in the eyelet. X is 
the (he, () the gage plate, I the 
innich holder, J the punch of 
Stubs wire, K a |)iece of j j- 
inch round sjiring rubber, and 
i\l two [iiiis for holding the strip¬ 
per iilate 1-, the ])l;ite moving up 
and dowti freely when the riih- 
hcr was compressed. The riih- 
hei acted as a stri])per to strip 
the finished work from the 
punch. 

h'ig. 47 shows the fourth 
operation of drawdng the other 
ends, that is. half forming the 
ball, r is the punch holder, Q the ])imch held by .screw, as 
shown, S the gage plate, R the die and T the adjusting screw 
for the push out. The finishing of the hall is shown in Tig. 
48; the punch and die arc respectively finished out to one-half 
of a sphere 17-64 inch in diameter, U the punch, V the die and 
W the work in position, the punch descending, causing the four 




; .' < ■ 


_^ 

■".i- i-1— 



FIG. 50.—I„\ST BENDING 
OFER.VnON. 
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wings to curl and close in, thereby filling out and forming 
ball round enough to satisfy the eye, if not quite perfect. 

The drawing of the work being finished, the next operat 
was to bend and form it to the shape shown up at the right 
h'ig. 49, which was done in the following manner. Fig. 49 sIk 
the first bending with the work in ])osition. X is the punch, Y 
<lie. [ the gage plate and Z the work. The result of this operat 
is shown in Fig. 50 in position for the next and last operat: 



FIG. SI.—PUNCH AND DIE FOR THE BLANKS. 


which was accomplished in the way there shown. I? is,the hok 
G the horn to hold the work, E the bending rig, which was of t 
steel swinging on arm F and held by shoulder screw C, H be 
a flat spring to bring it back to ]flacc. It was worked out in 
way shown, and this completed the job. 

The blanking punch and die was made as shown in Fig. 
and requires no description to be understood. By blanking t 
at a time the work w’as produced quicker and with less waste tl 
otherwise. The die was carefully hardened so as to retain 
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shape as far as possible, as much variation would have caused a 
“heap" of trouble. 


Forming Dies for Square Grooved Tubes. 

The following description, with illustrations, of a method of 
forming sheet metal should prove suggestive for a variety of 
work. The job was the formitig of a tube to he made of sheet 
iron .012 itich thick to the shape shown in big. 54. The finished 
tube was itich in diameter outside, and S inches long, with a 
groove 3-32 inch deep and 5-32 wide, nmuiiig the entire lengUh. 
It was re(|uired to be withiti .001 itich of all these ditiieiisiotis. 

We figured to do the job in two oiieratiotis. In the first |)lace, 



strips of sheet iron of the right thickness were cut to the proper 
width atid length as shown in Fig. 52; they were then ready for 
the first operation. The tools for this cotisistcd of a punch atid 
die, shown in Fig. 55. A being the punch-holder or stem, of cast 
iron, and I! the punch, which was of tool steel and was worked 
down and finished very smiKith, 5*32 inch in wiilth plus one thick¬ 
ness of metal, which left room in the die for the opposite side 
to be forced in, and 3"3^ inch from the face to shoulder plus one 
thickness of metal. C was the die of tool steel, a little over S 
inches long by 2 inches wide, dovetailed and driven into the tlio- 
block F.. D was the gage plate. The die C was planned and 
finished so that wdien there was a thickness of metal in it, the 
punch would come down and produce a piece like Fig. 53, with 
two sharp corners, as shown. 

For the second operation the punch, die, and mandrel, as 
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shown in Figs. 56 anti 57, were used. The die of too! steel was 
8 inches long by two inches wide, dovetailed and fitted to the 
bolster J, with a inch reamed hole through its entire length. 
This hole was lajjped and polished very smooth. A slot was 
milled down its length, running into the hole, as shown in Fig. 
56. It was then hardened. The mandrel was a piece of Stubs 
steel, round, .350 inch in diameter, with a groove milled down its 
entire length, 3-32 incli deep, by 5-32 itich plus two thicknesses 
of metal wide. This was drawfiled vet)' smooth, and hardened. 




I'TO. 56.—DIE FOR CURLINO 
AND LOCKINCi. 


leaving the edges of the groove sharp. I was the stripjicr, sxj inch 
thick. W hen in use the stri|)per 1 was thrown over on |)ni (J, 
and tlic thumb-screw P tightened, thus holding it in place. The 
hole in the stri|)|)cr was a nice fit on the mandrel, which was 
necessary, as otlierwise the metal would curl up or bruise at 
the ends. It was of tool steel, and was hardened so as to wear 
well. 

When the die was in use the mandrel. Fig. 57, was inserted 
within the die through the stripper, and the handle L turned until 
a mark placed on the handle corresponded with one on the die, 
thus showing that the groove in the mandrel was in line with the 
punch G. The strip of metal. Fig, 53, is then inserted into the die 
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from the side, and with the side whicli has been formed resting 
in the groove in the mandrel. The handle L i^ turned one com¬ 
plete turn, which curls the metal and brings the groove 
again in line with the punch, which now descends and 
enters the groove in the mandrel, and bends and forces 
the other edge of the metal into the groove, thereby 
completing a tight and perfect grooved ttibe with sharp 
edges and corners. The mandrel is then pulled out. 
by band, through the stri|iper. leaving the tube in the 
die, from which it is easily removed by throwing back 
the stripper and ])ushing it out. .'some may think this 
slow work, but, as they say, results tell. 'I'here was 
not the slightest variation in si/te over the entire length 
of the tube, each and every one being the same with 
a good tight joint. Also, as the tnetal was drawn 
aroutid the tnandrel, it came out smooth and clean. To 

'to. ,S 7 - attain these results a good finish on all working parts, 
HORN'. , , , , ,, , , ', 

sharp edges on the punch dies and mandrel were 

iKCessary, as well as hardening and drawing them carefully, 
.hlof’lion of Sinil'lc Dies in the Mochinc Slicf. 


In stating at the beginning of this chapter that the tools shown 
in it were applicable and can be used to advantage in the machine 
shop, the inference to be taken is this. There are tlirouglioiit 
the country a luimher of small sliojis where duplicate smtill parts 
of standard shape and size are being constantly made for various 
special machines and attacliments, and what is important about 
them, they are liemg iiroduccd by the same old means in the 
same old way. The adtijitation of tools and devices of the kind 
shown in this chajiter for iiroduciiig or finishing this class of 
work—whenever possible, that is, using sheet metal blanks in¬ 
stead of castings where practical—would cause some of the people 
that run such ,sho])s to open their eves and double their produc¬ 
tion. It is a common sight when strolling through a small ma¬ 
chine shop in any of the up-to-date localities to see a couple of 
|)ower presses punching away and producing w'ork that a few 
years ago was iiroduccd by drilling or cut out with a chisel, or 
filed or milled down to size. Another thing, in this age of close 
competition, in order to keep up with the “band” it is absolutely 
necessary to adopt any labor-saving tool or device that will be 
the means of increasing the output and the income. 
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yin Inclinable Press. 

I or general press work in a machine shop an inclinable power 
pres.s should be used. It should be of sufficient strength to cover 
a wide range of work. ,-\n inclinable power press can be used 
for a larg'e variety of work for which presses that are not in¬ 
clinable cannot, as it is jiossihle to adjust them from an upright 
to an incline ])osition by a few turns of the wrench, thus facilitat¬ 
ing the discharge of work fr(3m dies in which the finished work is 
delivered at the top, when the work will slide off by gravity. 



FIG. 58.— INCLINABLE POWER PRESS FOR GENERAL WORK, 



CIIAI’TKR III. 

GANG AND roi.rj)W DU'..^, Ilow To ADAPT AND L'ST, TIIKM. 

1 he Use of "Caih^" and "I'olleie" Dies. 

For the production of .small sheet iiielal articles which are 
required to be pierced, heut, formed or stamped at one or more 
poiut.s, the dies used should he, whenever possihU*, (jf the "ttaiitt ' 
or follow ty])e, i. e., dies m wduch i;aiif.;s of ]iuiiches and dies 
are assembled and located so that the results desired in the 
finisherl blanks will be accomplished m one operation proj;res- 
sively. It is only hy the use of such dies that small sheet metal 
articles can be itroducetl in larqe quantities at :i iirofit. All too 
frefitiently dies of the pkain or sinqk* l\'j)e are used, and three or 
more sets of dies are required where the same results could be ac¬ 
complished in ttne operation W here sheet metal articles or parts 
are retjuired in lar.qe (|uantities an operation saved means a tfreat 
deal, and if two operations can be saved, even at the ontla\ 
of considerable money and time, the results attained will more 
than pay for all. 


el Siiiif'ie G'diii; Die and Ils Il'ork. 

The piece. Fig. 59, is made of i-ifi inch hard sheet brass, and 
is used, after being formed and bent to the shajie shown in Fig. 
60, as a buckle clas|) for leather belts. The blank has two-holes 
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FIG. 59-—BLANK A.S CUT. FIG. 6o.—BLANK AS FORMED. 


C C and a long square-ended slot at 1 !. The two holes C C were 
required to be of different sizes in different lots of blanks, and 
for this reason the gang die for producing them was made so 
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PIG. 6l.—SIMPLE GANG DIE. 


shape of tlie blanks to any extent. The ohlong piercing the S 
is finished as shown. The round piercing dies were not made 
in the usual way. They were two hardened and ground and 
lapped bushings T T forced into counterbored holes in the die 
plate. After drilling and tapping the holes for the stripper 
plate screws L L, and letting in those for the two gage plate 
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dowels M M and the stop pin O, the die was hardened and 
tempered in the usual way, drawing it to a light straw. 

The construction of the punch is slightly different from the 
general practice. The holder E is of cast iron with the stem 
to fit the press plunger and the face finished square and true 
with it, for the machine steel pad E, within which the ohiong 
piercing punch fl and the blanking punch tl are located. These 
punches were roughed out in the sha|)er and then sheared 
through the dies and finished with the file. They were both 
hardened and drawn to a darkdtlue teni()er and then let into 
the pad and upset at the back, as shown. The construction of 
the small piercing dies and punches as shown allows a change, 
to pierce holes of different sizes, with very little trouble. The 
use of hardened and tempered .Stubs wire lengths for the 
piercing punches was satisfactory and economical, as when one 
broke another could be substituteil for the old one in short order. 
The same thing can be said of the use of hardened, laiiped 
and ground bushings for the piercing dies, as wdien one becomes 
chipped or sheared another can be located with very little trouble. 


A Can^ Die for a Sheet Metal Bracket. 

The piece shown in Fig. 62, to be made in this die. was of 



FIG. 62.—BLANK. FIG. 63.—PLAN OF PUNCH. 


I-i6-inch sheet brass, and was pierced, the wings R R thrown 
up, and the piece blanked in one operation. There were to be 
four small holes in the piece, one at each end and one in the 
end of each wing. 

At first a templet of sheet steel was made to the exact 
shape of the outside of "Fig. 62, and the four holes drilled. The 
inside of the templet (except for the holes) was left intact. 
The die A was then bluestoned on the face and three outlines 
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of the templet transferred to it with a sharp scriber, getting 
them all in line with i-i6 inch space between them. The small 
holes were also marked off in each outline made. These holes 
were flieii drilled and those on the right-hand end were enlarged 



FIO. 64.—VERTICAI, SECTION OP PUNCH AND DIE AND PLAN OK DIE. 


and reamed to 3-32 inch, and tapered as shown. In the center 
outline the inner holes were enlarged and reamed to 14 inch, 
thus forming the ends of the dies for blanking and throwing 
up the wings. These wing shapes were then worked out as 
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shown at C C, with a ril) Iwtwccn them at l-i. I'sing- the center 
of the two inner holes in the last outline and enlarjiing' tlieni 
to the width of the templet, the stock between tliem was 
machined away, taperinj; alxuit one derjree, nntil tlie templet 
was let throng'll from the back. The edges of the rib !•' were 
slightly roumled to allow the metal to bend over easil\. 'Hh' 
hole for the stop pin I', and those for the screws 1 , were drilleu 
and tapped, after which the die was lianlcned and drawn to a 
light straw temper and the face ground. 

The construction of the |)nnch is plaiiilv shown, and no 
description is necessary, e.xce])t a few words relative to the 
pimcli M i\l for blanking an;l bending the two wings I! 1 !. This 
punch was made in one piece, as shown, with the slot \ in 
the center enlarged, so as to leave space for a thickness of 
metal to lie in freely between it and the nb of the die. The 
face was sheared inwardly from each end, this was done so as 
to cut and start to beml at the same time. 'Idle punch was 
hardened and drawn to a light straw at the cntling face and 
a blue above it. llie locating of the punches in the ])ad was 
accomplished in the manner described in Cdiapter I. 

Wdien in use, this punch and die were set up in the press, 
and the strip of metal lo be worked was inserted in the eban- 
iiol between the gage iilates (1 (i and against the stop ])iii, 'Idle 
first two blanks were waste. 'Idle holes being pierced, the stri]) 
was moved along one space, and the wings M M cut and bent 
into the die C C, the space in the slot \ allowing them to he 
within it. 'Idle strip was then moved another s[)ace and the 
]nincli O blanked out the rniished piece, as shown at X and Y. 

Dies of this construction are used quite extensively wdicre 
several operations are necessary to produce the finished ])iecc.. 
ddie nianncr shown of holding and riveting the punches within 
the pad is more reliable and conducive of good results than 
another way of fastening by set screws, though taking more 
time and skill in locating. 


.'! Gan^ Die for Metal Tags. 

Figs. 65 and 66 show another of the type of die shown in 
Fig. 64. It is used to iiroduce the pronged metal tag shown 
in Fdg. 67. As shown in the blank, the operations consist of, 
first, piercing the three holes T T T, then cutting and bending 
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the three jirongs V V V, and, lastly, punching out the finished 
blank to the shape and size shown. The cast iron holder and 



FIG. 65.— CROSS-SECTION AND PLAN VIEWS OF PUNCH. 


niothoil of fastening the punches are the same as described 
in the other, and the method of construction carried out in both 



punch and die is clearly shown in the engravings and can be 
intelligently understood without a detailed description. 

As will be seen this kind of a die will commend itself and 
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prove adaptable for the protluction of a large variety of different 
shapes of blanks, which are required to be pierced and bent at 
certain points, or wherever it may be necessary to throw up or 
bend one or more portions of the blanks. These two types of 
dies cover a wide range of dies used in the general run of small 
sheet metal working, the design and principle of construction 
being pretty much the same in all of them. In the die .shown 
in Figs. 65 and 66 it will l)e seen that the punches C C C are 
left taper at the cutting face so as to cut and commence to bend 
at the same time. The reason for leaving the smaller or more 
delicate punches shorter than the blanking punch is to allow 
of the blanking punch having entered the die befcre the others 
commence to cut. This steadies and strengthens them and 
eliminates, as far as possible, the tendency to break or snap off, 
which is a fretiuent occurrence when all are loft the same length. 
.\1I small puncl'ics should be tight fits in the stripper hjr the same 
reason. 

.f Gani; Die and 'Aco luinntii}^ Dies for Umbrella Rib Tips. 

The dies herein descril)ed and illustrated were used for 
producing umbrella rib tips of black tin .010 inch thick, and 
they illustrate in their design and construction many practical 
])oints wdiich can be adopted to ad¬ 
vantage in the rapid production of 
various small sheet metal parts. 

The three operations necessary to 
produce the rib tip are shown in 
Fig. 68. The first operation com¬ 
prises piercing the two holes a a, 
forming the two sides b b and 
punching out the blank to the shape 
shown. The ptlnch and die for the 
first operation are shown in Fig. 6g, 
which gives a vertical longitu¬ 
dinal section of both, and in Fig. 

70, which shows a plan of the punch. The punch and die are 
of the gang type and are constructed to produce two finished 
blanks with each stroke of the press, and as the stock to be 
punched is very thin, it was far cheaper and more expedient to 
produce the blanks this way than by two separate dies. 


b b' 


'U 


u 
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FIG. 68.—umbrella 

RIB TIP. 
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Tlie die was made first, and, after being planed and fitted 
to the bolster, the face was ground and polished and six out¬ 
lines of the templet transferred to it, getting them in the rela¬ 
tive jiosition and all exactly the same distance apart, as shown 
in Fig. 6y. The two blanking dies IM M were then worked out 
by letting the templet through them, and tile four piercing dies 
<), I'ig. 69, were finished. The two forming dies N N were 
then finished to the shape of the face of the blank. Fig. 68, by 
first using a rottnd face end mill to rough out and then a graver; 
they were then lapped and polished on the drill press. ,\fler 



I'TG. 69.—CROSS SItCTIONS OR PUNCH AND DIE FOR BLANKS. 

the hole for the stop pin L and those for the stripper screws 
and gage plate, dowels were let in and tapped as required, 
the die was hardened .and drawn slightly, leaving it as hard as 
possible without danger of cracking or chipping. The piercing 
dies were then lapped to size, and the face of the die ground 
and oilstoned. 

The punch consists of the cast iron holder H, and the pad 
D, of machine steel, in which the punches are located. The two 
blanking punches were made first and finished to size by shear¬ 
ing them through the dies M M, leaving them a tight fit, as 
the metal to he punched necessitated. Both punches were left 
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soft and let into the pad D, as shown. The four picrcinp punches 
were got out and located within the pad, as shown, irausferrine; 
the holes for them through the dies (), and then eidari^jing tlieni 
to the size re(|uired. The two formiup; punches !■' 1 '' were of 
pieces of septare tool steel, lirst let into the pail and the face of 
each then worked away to fit within the dies X X. These two 
punches were the only ones hardened, as, hy leaving the blank- 
iiycr and piercing punches soft, and having the die as hard 
as pi'ssihle, it could he worked steadily for a long time wdth- 
ont heing ground. \fter the stripper plate 1 and the two 
gage |)lates J J were located and fasteneil on the face of the 
die and the gage pm L let in, the punch and die were set up 
in the press. 

The tiietal to he piinched came in rolls of the pro[)er width. 


Finn -f nm. h 



I lO. 70. SHOWING .inilANGl'MIvXT OF I'lFIlCING, I'ORMtNG 
AND III.A.NKI.NG FI NelllCS. 

and was set on a reel at the side of the press. The end was 
fed against the stop |)in L, h'or the first two strokes the four 
blanks produced were waste, hut after that two complete blanks 
were produced at each stroke. .\s will be seen, the two blank¬ 
ing punches E E and the four jiiercing punches G are left longer 
than the two forming punches, this is so that the metal will be 
held securely while the forming punches are drawdng it, thereby 
allowing the metal to be drawn sideways without disturbing the 
relation of the operations to any extent and also allowing of 
upsetting the piercing and blanking punches when they become 
dull. 

For the second operation, that of bending and forming the 
blank to the shape shown in the center drawing of Fig. 68, the 
punch and die shown in Fig. 71 were used. It is what might 
be called a common push-through die, and is about the simplest 




70 


DIES, THEIR CONSTRUCTION AND USE. 


and cheapest that could be adopted. The punch holder P is of 
cast iron and is fitted to the ram of the foot press. The face 
is dovetailed to admit the punch Q. The face R of the punch 
is rounded to llie proper radius to which the tips are to be finished 
—that is, one-half of a circle as shown. The die T is fitted to 
the bolster X and is worked out at LJ in width two thicknesses 
of metal wider than the punch. The page plate S is fastened 
to the face of the die and worked out at V' to allow the blanks 
to fit nicely. 'I'he edpes of the die are sliphtly rounded and 
the inside polished smooth. Roth punch and die arc hardened 
and drawn shphtly. 

b'or the last operation the punch and die shown in h'ip. 72 
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I'lO ~2 T 00 I,S FOR THIRD 
OPERATION. 


are used. This operation consists of finishing the tip and closing 
it around the nh c, lug. f)8, so that the two eyelets a a of the 
blank will match. The punch Y and the die, after being finished 
all over and fitted to holder and bolster, have the faces ground, 
and are then clamped together, and a hole drilled and reamed 
through them, so that a perfect half-circle will remain in each 
face. .X half-round groove is then let into the center of the 
punch face and the edges are rounded; this acts as an inlet and 
sizer for the eyelets. Roth punch and die are hardened. To set 
this punch and die in line with each other the gage shown at 
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the right of Fig. 72 is used, tlie ])ortion E E fitting the half-circle 
of each and the tit I) I) fitting witliin the groove in the punch. 
One of the second operation pieces i.s placed on the die, resting 
witliin the portion I! It and against a stop at tlie hack. Tlie nid 
on which it is to he fastened is then laid within it. therehy serving 
as a horn. The punch descending forms the lip to a perfect 
circle, rivets it on the rod, or rih, and sizes the eyelets a a. 

A Gan^ Die for an Oifd-shaD'ti Diece. 

.*\s an illustration of what can he accomplished hy the use 
of a gang die of comparatively sinijile design and me.vpensive 
coiistriiclion ue show here a jitinch and die ,idaptahle for the 
production of a large variety of pierced and 
lornied articles. 'I'he product of this die is 
shown in tw'o views 111 Fig 7_t. It is 
piiiiclied from hard sheet brass with a cen¬ 
tral hole pierced at a, four pear-shaped holes 
b, and the ends c split and hent downward 
as siiown. Three operations are required, pk; Tin-; 
hut as they are all comhined in the one die I)I,.\nk. 

there is jiractically only one o])eralion, pro¬ 
ducing one complete |)iece at each stroke of the jiress. 

The two lower illustrations in Fig. 74 are a plan and vertical 
section of the die, and the tgiper two the same of the ])uiicli. 
The stock used for the die was of the composite iron and steel 
kind, which has been fouiiil to give the best results, especially 
in dies where two or more portions are worked out, and which 
are irregular in shape, as when hardening the tendency to shrink 
or war]) e.vcessively is eliminated, hi hi E li are the four )iear- 
shaped dies, F F the s|)htting and hending dies, and G the round 
])iercing die, while II is the blanking die. All of the dies are- 
worked out straight for about 5-lfi inch in depth and then 
tapered away for clearance. 

While e.xplaining the construction of the die, a few remarks 
as to the best method of laying out a die of this type .so as to 
insure accurate location may not he amiss. In the first place, 
finish the templet, I'ig, 75, to the exact size and shape required, 
with all pierced holes to size and shape and in the exact posi¬ 
tion, only leaving two points on the outer edges of the blank 
unfinished. These points are for locating the outlines of the 
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I'u;. 74 —C..\NG DIE FOR AN ODD-SHAPED PIECE. 
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different operations square with tlie side of the die and in line 
with each other, and also to (tjet tlie same amount of space 
hetueen the different operations or the same amount of scra|) 
between tlie blanks, as if this is not done accurately the locatiiiit 
of the stop pin is impossible, 'I'lie imfimshed points on the tem¬ 
plet are at and I! rcspectivel), the jiart .\ lieiiit; bent and 
finished to allow of restiiitj it at^iinst the iiiclmed side of the 
die, and the edtye of 11 finished to project from the side of the 
templet the same distance as the amount of metal to he left 
hetueen the blanks. 

We ttriiid the face of the die, hluestone it anil lix'.'itc the 
templet on it for the first outline II, which is the hlankmit die, 
hoidintj the jiart .A atjainst the side of the die and clampitut 
the tem|)let to the face with a die-maker's clam]) and then with 
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a shar]) scriher transferring the outline to the face of the die. 
This done we move the temiilet along until the edge of I! is 
in line with outline of the oiqiosite side, clam]) it m jiosition 
and with a sharp center drill, which should fit nicely in the hole 
a. drill the center for the jiiercing die (i and transfer the otil- 
line of the blank as before. We move the temjjlet once more, 
ralocatc the edge li and scribe the outlines of the four jiear- 
shaped dies F- K E F,. The temiilet is now removed. Now 
drill and ream the hole for the jiicrcing die G, lay out the two 
splitting and bending dies b' F from the center of (I and from 
the sides of the blank outline. We then remove the projecting 
parts A and B, so as to have the tenijilet iierfect. The die can 
now be finished in the usual manner, first the blanking die, 
working to lines, and letting tbe templet througb it, then the 
splitting dies F F and lastly the pear-shaped dies E. After drill- 
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inp the holes for the screws N' X and the gage and stripper 
plate dowels M M and also that for the stop pin I, the die should 
be hardened. 

The u])per two views of I'ig, 74 .show a plan and section of 
the punch, with all punches let into a niachine steel pad and 
upset or riveted on the hack, as shown. O is the stem or ptttich 
holder, 1’ the ])unch ])ad which is fastened to the holder face 
hv the four screws W and located hy the dowel pins X. I' is 
the hlanking punch witlt the pilot iiin in the center at V, S S the 
splitting and bending punches, T the rotind piercing punch, and 
y y Q the four pe;ir-shaped jiiercing jinnches. The only 
jHinches hardened were the two S S, and they were drawn to 
a dark hhie. 

In h'ig. ~(^ is shown a section of the stock itsed. The stock 
is fed in so as to |)rojecl slightly <.>ver the edge of the hlanking 



FIG. 77 —now Tin; liE.Vle 
INC, IS DO.Ni:. 


FIG, 7S HI.ANK AS 
I'KODFCFD. 


die II, and as the ])unch descends the end is trimmed and the 
Other holes tire luerced. At the next stroke the blank produced 
is u.seless, as it is mcom|)lete, btit after that a perfect blank of 
the sha]K“ shown in h'ig. 73, and with the ends c c split and heiit 
to the angle shown, is prothtced at each stroke. The manner 
of splitting and bending tbe ends is shown in h'ig. 77. As shown 
in the sectional view of the punch, h'ig. 74, the blanking punch is 
considerably longer thati the others. This is done so that the 
blank will have been located and punclicd out bpfore the other 
punches start to cut, thus insuring the accurate locating of the 
stock. This leaving the blanking punch longer than the others, 
has been found practical for all dies of this class, as it makes 
the punching of the stock progressive, and also holds and locates 
it positively. When the piercing and blanking punches require 
grinding, which shortens them, to accommodate the two split- 
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ling ami hcmling pimclics S S to them, tlic pad 1 ’ is rtmovcd, 
the punclu'S S S arc driven partly o\it and filed olT at the liaek 
the re(|iiirctl amount, then driven liack and re-riveted as before, 
tills being jiossible as tbe backs are soft. 

./ Cdiii; Pic for Prodoriir^ Ih’’ Blank of a Coinf'ass Slidiiif^ 
liiai-kri 

The ]nincb and die for producing the blank shown in I'ig. 
78 are shown in bigs. ~<) and 80. big. 711 showing a longitudinal 
eross-seetion of both, and b'lg. 80 a plan view of the die, in 



riG. 79.—CUOisS-SltCTION OP GASC, DIE. 


which can be clearly seen the tension buttons 1’ 1’ which are used 
t<' keep the stock firmly against the back gage plate as it is 
fed along. 

As the stock to be punched was quite thin, and had to he 
produced with nice clean edges at all points, perfectly free from 
burrs and fins, tbe punch and die had to lie constructed accu¬ 
rately ; and as the article was to lie produced in large numbers, 
it was necessary to finish both in a manner favorable to their 
longevity. The method of construction followed out in the die 
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can be clearly understooil from the cross-section view Fig. 79 
ami the plan view h'if;. 80. (U) are the piercinji; (lies, X X the 
cntliiiK ami hemline dies for the vviiiRS, and .M the hlankinji: 
die. When laving out, spacing and finishing these, great care 
was taken to space ihem correctly and finish each in the jiroper 
relation to the others. Very little clearance was given, finishing 
them almost straight. .\s the two wings a a of the blank. I'ig. 
78, are cut ami bent into the dies X X, the gage plates 1 I of 
the die are re(|ttired to he of itntisual height to allow of the 
stock* being fed .along with ease. The holes in the striiiper 
plate for the two piercing pimches are finished dead in line 
wtth the die OO, so as to be a tight fit for the pttnehes, which, 
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being rather frail, woitld not statid up well if they were not 
strengthened in this iiiaiiner. The insides of the die were all 
finished as smoothly as possible and polished before and alter 
hardening, .\fter hardening the face of the die was ground, 
after which it was drawn and then oilstoned to a keen edge at 
all cutting [loiiils. 

The construction of the punch is clearh shown in the cross- 
section, lug. 79, and re<|uires no description to be iinder.stood. 
The dottcsl lines within the dies X X show clearly the manner 
in wdiich the wings a a of the blank are cut and bent. .At a a the 
punches have commenced to cut and bend the wings; c c show 
the faces of the punch when they have entered the dies the 
full depth, and d d the wings as bent and finished. All of the 
punches were hardened. The blanking |ninch D and the tw'O 
piercing punches F F were drawn to a dark blue temper. The 
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cutting and bending punch G G was tempered differently. It 
wa.s first heated, and hardened in clear nd, dipping it fruni the 
hack, and thus ])reventing as far as pessdjie the two legs (i(i 
from crawling in toward each other hccauso of the channel 
between them, lly dip]inig from the hack tins was overcome, 
as by the time the cutting face was itninersed the hack was 
hard and set. It was theit polished and lem|)ered by drawing 
from the hack to a dark blue to within G inch of the cutting 
faces and f|ncnched when thc'C iiortions were a dark strsrw. 

Dies of the ilesigii and coiistnietion described in this cha|)ter 
should always he used when the articles reiimred are desircil in 
large cpiantities, as their tise will allow of the atlaiiniient of 
results in one operation which would otherwise re(|uire more 
to ]iroduce. For the production of sheet tnetal novelties in large 
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quantities it is i>ossihle to design a die that will accomplish in 
one operation tlnit which tisnallt requires two or three, and as 
the .saving of even one o|ieration in the prodtiction of sheet metal 
parts, which are often turned otit to the million mark, adds con- 
siderahle to the margin of profit, the dies which will prodtice 
them in the shortest time are the ones to use. 

.1 "Fotlou’ Die" U'hicJi Dniies. Pierces, lind-I'intshcs, Cuts Off 
and Pends in One Operation. 

The “follow die" here shown was used for producing parts 
of sheet tin of the shape shown in the three views of Fig. 82. 
'I'liese pieces were rc(|uircd in large quantities, and were used 
for fastening the corners of thin wooilen ho.xcs, such as grajie 
crates, baskets, small packing boxes, and so on. As the 
number of these tin fasteners required every season e.xcceds 
twenty millions, the necessity for producing them as rapidly 
and as cheaply as possible is at once obvious. We may .say before 
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describing the die that the shop in which it was made and used 
makes a s|)ccialty of sheet metal articles for which the demand 
is enormous, and that their chief concern is to produce these 
articles as cheaply as possible. Expense in the constructing 
of a die means very little to them if it will reduce the number 
of operations in the production of the part required. In this 
establishment dies of every type imaginable have been improved 
in every manner possible, so that sheet metal articles, which in 
numlKTs of other shops would require two or more operations 
to ])roduce, are here produced in a single operation. The t_\pes 
of dies which have improved the most, ami from which the best 
results have been secured, are of the "gang” and “follow" types. 



numbers of which work upon a strip of stock from five to eight 
times before the finished piece drops off the die. 

To produce the fasteners as shown it is necessary to draw 
two rings at .4 A, pierce the central hole B, finish the ends C C 
to angles of 45 degrees, cut off the blank and then bend it to 
the sha])e shown. In Fig. 83 the manner in which these separate 
workings of the metal follow each other can be clearly seen. 
The punch, or male die, consists of the usual cast iron holder, 
and the machine steel pad in which the punches are located and 
secured. The first punch is that w'hich draws the two rings 
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A A and at tlie same time Hattons the stock; the second is the 
jnercing punch whicli pierces tlic hole H: tlic third punch-is 
the end-finishing and cutting-ofi' punch, while the last acts' in 
the double capacity of spring pail and iKMuling punch, 'I'he 
construction and relative position of the punches re<|uire no 
description. 

The (lie is in one piece, made in the usual manner, except 



for the bending die, which consists of a sipiare milled channel 
across the face to the deiith shown, and which is eipiippcd with 
a ,spring pad for holding the metal while it is being cut olf by 
the end-finishing punch, and for stripping the finished work 
from the die as the punch rises. ,\s sliown in the plan of the 
die. Fig. 84, the gage plate is located by two dowel pins, and 
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Ijas a clearance channel let through it in line with the bending 
die as an exit for the finished work, which, as the press is in¬ 
clined, drops out at the back as soon as it is stripped from the 
die. As shown, the die is equipped with two tension bottoms 
which keep the strip of stock against the gage plate and in 
line with different dies. When in use the punch and die are in 
the relative positions shown in Fig. 83. The drawing and flat- 
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teninff punch is the shortest, this being necessary to allow the 
other punches to do tlieir work. 

The metal is fed by an automatic roll feed. At the first 
stroke of the press the two rings A A arc drawn and the stock 
is flattened; at the nc.xt hole 1! is pierced and one of the ends C 
trimmed; at the third stroke the bending punch, acting as a 
spring pad, holds the metal while the other end is being finished 
and the piece cut off, the punch continuing to descend untd the 
hending [much strikes the face of the holder, when the metal is 
bent into the bending die. .As the punch rises the bending punch 
is forced outward by the spring at the back and the finished 
work is strip])ed from the die by the spring jiad. This die pro¬ 
duced 75,000 of the pieces shown in a working day of ten hours. 

A Coinpir/c Scl of Dies for the Manufacture of Sheet Metal 

11 luges. 

The set of dies here described was made in one of the largest 
sheet metal goods establishments in New York. The dies were 



FIG. <S6.— LATCH PORTION. FIG. 87. —ATTACIIAIILE PORTION. 



FIG. 88.—HINGE COMPLETE. 


used for manufacturing sheet metal hinges and latches for grape 
crates, and they represent the highest attainment in the adapta¬ 
tion of different types of dies for the production of sheet metal 
parts at a minimum cost. There is a demand for over 8,000,000 
of these hinges and latches annually. 

Six dies arc required to produce the hinges, and, as the illus¬ 
trations have been made as clear as possible, their design, con- 
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stniction and o])cration will lie clearly understood with a very 
slight description. 

'I'lierc are three different ])arts to he made—the latch portion. 
J'ig. 8(): the attachable portion, h'ig, 87, and the hinge proper, 
I, in h'ig. 88. Fig. St") is of cold rolleil stock, about 1-32 inch 
thick. .\s this stock comes in rolls of the reeptired width, it 
is not necessary to do atiy blanking. 'I'he operatiotis to produce 
this ])art are the ])iercing of the small hole .\ .and the long one 
Cr, drawing and forming the margin anntnd it at I! 11 , rounding 
one end and notching the other at hi, cutting off the ]iiece. and, 
lastly, bending the notched end to a right angle, as shown at 
D. All this is accomi)li,shed b_) a gang of pitnches atul dies of 
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the “follow" type. The tnetal is fed through the die aitto- 
matically, and as the press is inclined the fitiished work drops 
off into a recei)tacle at the back, 

'I'he die is shown complete in big. 819. whtle big. 90 shows a 
plan of the pitnch and die. Ihe die iilate in which are contained 
the entire gang of dies (the drawitig die iH'ing separated and 
inserted to allow of grinding) is hardened anil drawn very little, 
while all the lumches, oxceiit the drawing and bending ])unches, 
arc left soft. When the face of the die |)late is ground the draw¬ 
ing die also is removed and ground on the bottom. 

The manner in which the stock is fed through this die, and 
the various o])crations performed until the fmi.shed piece dro])S 
off at the back, can bo understood from Fig. 8<y in wdiich is 
shown a strip of stock lying along the die plate. First, the 
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small hole A and the long one C are jiierced. At the next 
stroke the margin B B is drawn and formed, and end D is 
notched at E by the cutting-off and end-finishing punch. At the 
next stroke the punch descends and the spring pad holds the 
metal securely while the notched end is being bent by the bending 
punch and the finished jiiece cut off. 

For ))roducing the part shown in Fig. 87 a die of the same 
type and design as the one shown in h'ig. 89 is used, the only 
difference being in the construction and arrangement of the 



FIG. 90.—SHOWING .CRU.VNGEMHNT OF I'UNCIIES AND DIE-S FOR THE 
DIFFKRKNT OPERATIONS. 

punches and dies for piercing the three holes G G G, drawing the 
rib F F and bending the end 11 . 

As shown in the finished hinge, hig. 88, the two ends of the 
wire are formed so that they will project about yi inch beyond 
the side. This is done so that when tlic end 1 ) of the part shown 
in Fig. 86 is curled over the wire, the projecting ends of the 
wire will locate within the notch E, hig. 86. dhc piece will 
thus be fastened permanently to one portion, and the other will 
turn on the wire. 

The result of the first operation in the production of this 
wire, here called the hinge, is shown at the right of the top view 
in Fig. 91. 

In this figure are also shown two views of the punch and 
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(lie used to produce this result. In this die the wire is fed auto¬ 
matically from a reel, and a piece is cut off and bent to the 
sha|)e shown at the right, at each stroke of the press. In the 
die, L is the bolster, (i the bending die, I tbe cutting die, and 
K the stri])|X'r, while H is tbe plate beneath which the wire 
IS fed. In the punch, A is the holder, I? the iR-nding imncb, R 
the spring pad wliicb holds the wire tightly upon the die while 
It is being cut and bent, and C the spring. The lower figure. 



an end cross-section of the punch and die, shows the stripping 
arrangement. As the punch descends the stripper or knock-out 
R is drawn backward by tbe inclined figure N engaging the pin 
-M. As the punch ascends the knock-out pin R plunges out¬ 
ward, and, as the press is inclined, the work is thrown off the 
punch and falls down the inclined way into a Ixix. The rapidity 
wath which a punch and die of this type can be worked, when 
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equipped with an automatic stripper or knock-out of this con¬ 
struction and an automatic feed, is astonishing. 

The second operation on the hinge is by the punch and die. 




FIG. 92.—PUNCH AND DIE FOR SECOND REND, SHOWING 
AUTOMATIC STRIPPER. 

Fig. 92. A Stripper of the same construction as in Fig. 91 is used, 
but, as will be seen, conditions are reversed, and instead of the 
stripper being fastened and located upon the die it is upon the 
punch, while the inclined finger by which it is worked is located 
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U1.0D the back of the die holster. The punch consists of the 
holder S. the bending pnncli 1 ' and the striiijter X. In the die, 
Z IS the bolster, \V the bending die, VV the two adjn.stable 
gage ])lates, between which the work IJ is located, and Y Y the 
inclined fingers which work the stripper. 

When in use the uire as bent in the first operation is placed 



between the gage plates V V. The punch descending strikes 
the wire and bends it into the die, while the ends spring upward 
and hug the punch, thus producing the shape shown at the left. 
As the punch ascends the knock-out pin X hits the work and 
it is thrown off the punch. 

The means used for the third operation on the wire hinge 
are shown in Figs. 93 and 94. In Fig. 93 the work is in position 
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as it appears before the punch descends. In this figure are also 
shown plans of the punch and die. Fig. 94 is a cross-section of 
the working parts of the punch and die as they appear when 
the punch has descended and the work is finished. 

The punch consists of a machinc-steel holder J, the face of 
which is dovetailed at K K to admit the two tool-steel forming 
slides M M, which have a stiff spring between them at X. L L 
are the stop screws for the slides, which are forced against 
them by the spring at X. The slides are hardened and tempered. 

In the die Q is the holster in which the tool-steel locator () 
is fastened, and the adjustable roller brackets S S are located. 
The rollers R R are of tool steel, hardened and ground. The 
work is fed to the die and removed when finished by a fork in 
the hands of the operator. 

For the last operation in the production of these articles, 



Fir,. 94. —SHOWING COMl'LETION OF THE BEND. 

that of “wiring" the bent ends of the sheet metal portions aroun{l 
the wire hinge, a punch and die of a decidedly novel design are 
used, shown in l''ig. 95. This is a heavy holster with a standard 
at each end as hearings for the shaft of an octagon die, which 
is made with eight locating surfaces for the work to allow the 
press being run continually and the work being located upon 
the surfaces by the operator without the danger of clipping his 
fingers. The die is rotated automatically by a combination of 
an index wheel, a pawl and connecting rod, one end of the rod 
being attached to an adjustable stud in the T-slot in the press 
shaft, and the other as shown. The manner in which the work 
is located and finished can he seen in the front view, in which 
are shown three hinges in position, the lower one being the 
one last located by the operator and the top one as being “wired" 
and finished by the punch. As the octagon die is rotated the 
finished work is carried away from the die and drops off at 
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liile the next one is then ready and fed to jKisition 
■ath tlie piincli. 

ISC of this set of dies hiiiRivs of* the type shown are 
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sell for one cent apiece. Twelve sets, each set con- 
Iiinge, latch and hasp, are sold for tlurty cents. 
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.In Anfoinalic Combination Piercing;. Bandin^^ and T-oisting Die 
for Box Corner Pasteners. 

Tile pieces shown in half-tone, Fifj. 96, are sheet metal box 
corner fasteners. They are produced at a cost so small that 
they are used instead of nails or screws. 'Hie manner in 
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which they arc used is shown in I'i^;. 97. I he fastener is 
held against one side of the box by hand ami points are driven 



into the wood. The fastener is then bent at right angles and 
the points in the other end are driven into the other side of the 

lX)X. 






“gang” and *)feUjOw'' Whb. 8(J 

The half-tones show fasteners of two different types. The 
longer one has three prongs projecting straight at each end, 
while the short one has four prongs at each end, and where in 
the longer one the prongs are straight, in the other they are 
twisted to an angle of 45 degrees, l''astcners of this last type 
arc used for heavier boxes than the others, the greater mimher 
of prongs and the twist in them making it a nnich stronger 
f.a.stener. 

The die here shown is used for making the short fasteners 



me. 98.— CO.MBINATION riERCINO, BENDING AND TWISTING PI NCH AND DIE. 


direct and complete from a roll of metal. The various opera¬ 
tions are accomplished in the “follow” order. That is, first the 
holes are pierced and the prongs are bent up, then the prongs 
are twisted to the angle required, and, la.stly, the ends are 
rounded and a finished fastener is cut off. The manner in which 
these different operations are accomplished and the relative loca¬ 
tion of the means used for each can be seen in the sectional 
view. Fig. 98. In this die the usual conditions arc reversed, and 
the “punch” as usually applied is the “die” and the die the 
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punch; so instead of callinp; them by their usual names we will 
refer to them as the upper and lower sections respectively, the 
section in the press bolster the lower section. 

In the upper section A is the holder, of machine steel. A 
forninp: F, is the holder and carrier for the iiiercinp; and Ix'iulinK 
die plate I, in whicli are located the eight jiiercing and htndinp 
dies J and K. The construction of this portion of the upper 
section is such as to allow the die to descend and strike the 
metal and then remain stationary while the holes are being 
liierced and the prongs bent up into the dies by the gage of 



PiO. 99. -K.NI) VIEW SIIOWI.NO SUII-eUNCK MOVK.MENT. 

punches in the lower section, at the same time the rest of the iip- 
jier section continues to descend and perform the other two opera¬ 
tions on the advanced sections of the stock. The portion H, in 
the up[)er section, is the holder proper for the die plate B B, in 
which the eight twisting dies L and M are located and the end 
finishing and cutting-off punch X. The holder If is held in a 
dovetailed channel and itermanently located in alignment with 
the lower section by a large taper pin D. 

Tn the lower section O acts as the die plate for the cutting 
die A A. and also as the stripping plate for the eight piercing 
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and IjendinR punches Q and R. These eight punclies are located 
in what might he called a suh-puncli holder located under (.) in 
a large hole in the Ixtlster and worked up and down automatically 
on tw'o hardened and ground steel studs T T at a set of connect¬ 
ing levers, as shown in the end views. Fig. </). .\11 the parts 

used in this arrangement are of steel, the holder I' and the three 
levers and bracket (which is fastencil to the hack of the ram) 
heing forgings. The ])unch idate or pad S is fastene<l upon the 
suh-holder I hy two dowels and four flat-head .screws, as shown 



in the plate Fig. too. The die plates I and H 1 ! also arc fastened 
upon their respective holders in the same manner. The eight 
piercing and Itending dies are finished with alx)ut .003 inch clear¬ 
ance, and the die plate is hardened and drawn to a light straw 
temper. The eight twi,sting dies are simply eight narrow' slits 
which are let through the die plate H I! at an angle of 45 degrees 
with the front of the plate. The edges of these dies are 
slightly rounded so that the points of the prongs will enter them 
with ease. The die plate B B is hardened and drawn slightly, so 
as to leave it as hard as possible. The end-finishing and cutting- 
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Off punch N .s let into the holder H and upset and riveted at 
the back. I he eight piercing and bending punches Q and R 
a c uK-hned slightly on the cutting face and the back ends are 

face of the punches arc one thickness of metal shorter than 
the dies, so as to allow for hondinj;^. 

The manner in which this die is used for the production of 
the fasteners with the twisted prongs is as follows: The strip of 
metal i.s shown at X. big. y8. .At the first stroke of the press 
he eight proi^s are pierced an.l bent upward l,v the sub-punclies 
aiul K. fhe strip of metal is then fed along until the eight 
xongs are in the positions shown at Y, aiul at the nc.xt stroke 
they are twisted, and the first end of the fastener is roundcil 
an trimmed by the punch X. At the ne.xt stroke the finished 
part IS cut off and at each succeeding stroke a complete fastener 
IS produced. A die of the same design as this is used to produce 
he long fastener. It differs from it only in that there is no 
twisting operation provi.led for. The eiul view. I'ig, yy, shows 
the automatic arrangement by which the suli-punches are worked. 



CllAl’THR I\'. 


THE ADAPTATION AND I SE (IE SIMPI.K DIES \ND I'lil^SS EIXTIRES 
EOK THE IXdNOMIl, PKODECTION (IE SIIEEI MI'.I'M. I’AKTs, 

The Po'dcr Press in .I^ncnlliirnl Mi.u'hi)te Work. 

To anyone who has had tlio privilege of p;oin,c tliroiifjh one 
of the various shops devoted to tlte niannfactnre of a^'rienltnral 
niacliincrv, or of worhing in one for an\ lengtii of tune, the fact 
is evident that in them maclime mannfacittring has reached a 
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point far ahead of the general run of machine practice. In 
mowing and reaping machines a majority of the parts are of 
flat or round stock, fastened and assembled by riveting, as in 
the case of the wheels for such machines, the only cast part of 
which is the huh. 

During the summer of 1901 the author had the good fortune 
to spend some time in the shops of one of the largest agri¬ 
cultural manufacturing establishments in the United States, 
and while there he was struck by the methods of manu¬ 
facture ; so much ^so that he made note of a number of 
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things which were interesting. The thing which impressed 
him the most was the rapidity with which tiie work was handled, 
sent througli the different operations and assembled. Strange 
as it may seem the (|uickcst and most satisfactory results and 
the most ingenious attachments and fixtures for the production 
of the parts were accomplished by and used in the power press. 

Take, for instance, the wheels for the mowing and reaping 
machines. The tires for these wheels are of ribbed soft iron. 

They are first cut off to the reiiuired length, and then have 
the holes for the spokes, straps and fastening rivets lumchcd in 
them. This in it.self is an interesting operation and goes to 



Va,. IOJ.—I’liESS I'OK I’EREOKATING H.VRVESTER TIRES, I'CNCIIING 
OVER lOO HOLES. 

show the large scale on which press work and punching is carried 
on in these shoiis. The tires before being rolled are almo.st 
10 feet long by 7 inches wide and inch thick, and the num¬ 
ber of holes runs from eighty-one to ninety-three, all punched 
at one stroke of the press. The design and construction of the 
punches and dies for these tires entail a lot of accurate work, 
the punches being so placed and finished as to make the punching 
of the holes successive. The diameter of the holes is usually 
->8 inch, and when it is considered that ninety-three of them 
are punched through k^-inch stock at one stroke of the press 
the size and construction of the press can bfe imagined (see Fig. 
102). In this operation on the tires there was one little kink 
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which was particularly novel and laltor-savinp. The holes in 
the tires, into which the spokes arc to he entered and riveted, 
are so punchcil as to be larger on one side than on the other; 
so that when the spokes are upset and riveted, the larger portion 
of the hole will lie on the outside of the tire, and when the spoke 
is upset it fills in the hole and is finished flush with the tire, 
thereby fastening it pernianently without the possibility of ]nill- 
ing out, and doing aw.iy with the necessity of countersinking, 
which would require another operation. This peculiarity of the 
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holes is accomplished by making the dies .somewhat larger than 
the punches. 

.After the holes have been punched in the tire it is rolled 
to the required radius and the ends are brought together and 
fa.stencd by riveting a wiiie strap on the inside. The spokes 
are then entered into the holes, the two sections of the malleable 
iron hub are trued and fastened to them, and the ends of the 
spokes riveted within the tire (see b'ig. 103). The cross straps 
are then fastened to the outside of the tire, the hub is set and 
riveted and the wheel is complete. The different operations on 
the parts (except the hub) and the assembling and fastening 
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of them topetlicr are all done in the power press, no screws being 
used, all parts being riveted throughout. The foreman of the 
department in which the wheels were constructed told the author 
that the capacity of the department was 2(X) wheels for a day 
of ten hours, making the time for the complete finishing of 
each wheel three minutes, which is, to .say the least, rapid pro¬ 
duction indeed, and to those who have never seen it done well- 
nigh impossible, while to those standing by and watching them 
being manufactured it is wonderful. 

Punching a Mild Sled Strap. 

■As a simple instance of the use to which the power pre>s 
is put in these shops we show in big. 104 two views of a mild 
steel strap finished complete to the shaiie shown, i, e., iiiercing 

the hole /\ at either end, cutting 
off to the required length and 
finishing the ends to the radius 
shown in one operation. The.se 
straps arc used, when finished, 
on the wheel tires, there being 
si.'iteen to each tire; the straps after being punched beitig formed 
in a separate operation to conform to the curve of the outside 
of the tire in such a manner as to allow of their being fastened 
at an angle of 45 de.grees with the sides of tlietn. The straps 
for the tire are finished to (rk'i inches long, but as a number of 
different lengths of straps, with holes in the same position and 
of the same si/c, are rciitiircd for other parts of the machine, 
the one |iutich and die is constructed to allow it to Ik' used for 
all of them. The design and construction of this ])ttnch and 
die are clearly shown in the vertical cross-section and in the 
])lan of the die. Fig. 105. The steel used for the die T is of the 
half-iron and half-steel brand, and, as shown, is qnite heavy. 
'J'lic use of this composite steel and iron for dies for pttncliittg 
heavy stock tends to the longevity of the die, and also gives 
better results when hardening, reducing the shrinkage to the 
minimum, atid overcotiiing as far as possible the tendency to 
war]) or crack. The stripping plate S is of heavy mild steel 
and is fastened (together with the gage jilate O) to the die 
by means of two cap screws M M, and located by the two dowels 
N N. The holes in the stripper for the two piercing punches 
arc coimtersimk, as show'll, to allow the piercing punches to be 


ivetliig Mr (|> h litt<lu <1 ill till J "iv. I 
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Fro. 104. 
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as short as possible. Tlie gage plate is of 7-16 stock, planed 011 
all sides and long enough to extend out from the left end of 
the die 13 inches. It has a slot cut down through the center 
at P, to admit the sliding sto]) R, which is fastened hv the cap 
.screw Q, thus allowing of ailjusting the stop for dilTerent lengths 
of .straps. 



SUjK 



The punch shown in big. 105 is made as rigid as iiosslble, 
the cutting-off and finishing |ninch C, and the holder B, 
being a forging, the punch proper of tool steel and the holder 
of mild steel. The two piercing punches G and F respectively 
are of J^-inch round annealed tool steel, let into the holder as 
.shown and fastened by the set screws K F and the little inclined 
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faced plugs which hear again.st the angular notch in the side of 
the punch. .-Ml ])unchcs for heavy stock, of the construction 
shown, should he fastened in this manner, as it is iinpossihle for 
them to ]ntll out. d’hc small holes 1 ) D, in the hack of the 
holder, are let in to allow of removing the piercing punches with 
ease. The two jiiercing jiunches are made one thickness of 
metal longer than the cutting-otif and finishing punch C, so that 
the holes in the work will have been pierced, anil the ininches 
entered the dies, before the cutting-off punch performs its opera¬ 
tion. This insures the rigid holding of the metal and the accu¬ 
rate sizing of the strajis, and, also, as it makes the punching 
of the work successive, the strain on the press and the tools is 
reduced. The punches arc made so that the cutting-off punch 
IS a trille lixise in • its die and the two piercing punches very 
much so. This leaves the two holes in the strap considerably 
larger on one side than on the other, this iK'ing necessary in 
order to allow of the rivets tilling out and finishing Hush with 
the strap when they are fastened to the tiros. 

When the die is in Use the ailjnstable stop R is set to take in 
the length rciptired, and the metal to lie ptinched (which comes 
in 20 foot lengths) is fed along a giiide-way. tinder the strip|)ing 
(date .S, and held snugly against the gage plate (), allowing the 
end to project half way over the finishing and entting-off die. 
.\t the first stroke of the (tress, the end of the stock is [tierced 
and then trimmed and finished. It is then fed along and against 
the stop R, and at each succeeding stroke a comitlete straj) is 
produced. Refore (tnnehing, both sides of the stock arc 
“slushed," which makes the cutting clean and leaves the ends of 
the straps without burrs. 

Sct'in;^ Power Presses at Work. 

I'o the practical man, the sight of parts (of which the above 
is a sample) being produced by (ninching, starts him w'ondering 
why this machine tool, the ]X)wer press, has not been adopted 
more extensively, not only in tbe manufacturing shops but in the 
jobbing shops. When it is consideretl that tools and fixtures are 
being constantly designed and constructed for the fini.shing of 
parts by milling and drilling, which could be accomplished in the 
power press in half the time by dies of the simplest and most in- 
e.xpensive construction, the failure to do so is astonishing. In 
fact there arc any number of parts for various machines and at- 
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I.— Regular Punching Attachment. 2,—Punching Attachment for Puiuhing Beams, 
Channels, etc, 3.—Stake Punching Attachment for Punching Flange<l Heads, 4.—Stoke 
Punching Attachment for Punching Angles. 5.~Flue and Hand-hole Punching Attach¬ 
ment. 6.—Man-hole Punching Attachment, 7.—Plate Shearing Attachment. 8- Bar 
Shearing Attachment. 9.--AiigIe Shearing Attachment. 10—Bending and Straighten* 
ing Attachment. 11.—Coping Attachment. 12.—Slotting Attachment. 

Attachments for Cleveland Punch and Shear Work.s Co. Pressea. 

FIG. 106. —ATTACHMENTS FOR HEAVY FRICSS WORK. 
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achments which are used in large quantities being manufactured 
)y other means, which could Ix' produced at half the cost, and to 
i finer degree of interchangeability, by means of simple dies and 
ixtures in the power press. The lightness and fine finished ap- 
xarance of sheet-metal blanks, and the strength and stiffness of 
formed-drawn or bent blanks add greatly to the beauty of the 
■nachines or appliances to which they are affixed, and in many 
:ases improve the working qualities as well. 

It is really too bad that business reasons and certain secrets 
of manufacture make it almost impossible for a stranger to get 
the privilege of going through establishments devoted to the 
manufacture of agricultural machinery, and that they are so con¬ 
servative about admitting anyone to their plants, as, were it 
otherwise, it would pay anyone who is interested in the manu¬ 
facturing of machinery to pay them a visit; for in them modern 
manufacturing is carried on in a manner which is far ahead of 
other lines, both as to cheapness in production and as to the effi- 
ciency and workiiif^ cjualitics of the output. 

Piercing, Forming and Punching Heavy Blanks in One 
Operation. 

The punch and die shown in Figs. 107, 108 and 109 are used 



PIG. 107.—PUNCH AND DIE FOR HEAVY STOCK. 






UJKS AND PRESS FIXTURES FOR ECONOMIC PRODUCTION. lOI 


for producing pierced blank,'; from heavy sheet metal, piercing, 
forming and blanking them to the shape shown in Fig. no. in 
one operation. The principle is the same as shown in Fig. 26, 
except that it is adapted for the working of heavy stock. 

The blank, as shown in I'ig. no. is of ' |-inch cold-rolled 



FIG. 108.—PI.AN 01; PUNCH 


stock with holes iiierced at C C. The construction of the punch 
and die is shown clearl) in the engravings and very little de- 
scri|)tion is necessary. .Xs shown, tlu die is of the usual con¬ 
struction except for the two piercing dies (i (i, which are hard¬ 



ened and ground steel bushings forced into counter-lxircd holes 
in the die plate O, as shown. 

When punching heavy stock it is necessary to have all 
punches secured in the holder as rigidly as possible. The best 
way is to have the stem or holder and the blanking punch in one; 
that is, a forging of mild steel with the portion for the punch of 
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tool Steel, as shown at U and 1 ’, Mg. 107, and the piercing 
punches let into holes and fastened with set screws as shown at 
R R. Hy allowing the piercing |)unches Q (J to fit tightly within 
the stripper they are strenglheiied and held rigidly while piercing 
the metal. 

'I'his jirinciple of bending blanks by beveling the face of the 
punch to the shape desired, is jiractical for producing blanks 
which are to be bent and formed to 
sini])le shapes, and eliminates the ne- 
ce.ssity of a second operation. The 
shearing of the ))unch also helps the 
die as it reduces cutting surface and 
strengthens it. When heavy .stock is to 
be |)uncbed and the blanks arc desired 
to come out flat, it is necessary to 
reverse matters and shear (be die, as 
the blank will always follow the face 
of the punch. When shearing either 
punch or die, it should alwacs be done so as to allow the extreme 
ends of the punch to enter the die first. In shapes where this is 
not possible, allow the center to enter first. 

il/ii/i'hie Pinions and Racks by Puncliiinr^ 

The pieces shown in Figs, iti and 112 are a small brass gear 
and a rack respectively. The gear was made from sheet brass 




FIO. III.—RACK. riO. 112.—PINION. 

5-64 inch thick and was to be drawn to the shape shown, cupped 
inch deep, with a ],i hole punched in the center for the shaft. 
The rack was also of sheet brass of the same thickness 3-16 inch 
wide by inches long. The pitch of the rack was to be the 
same as that of the gear, and they were to be used on a small an- 
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tomatic nnisio l)Ox. I'licy were both made and finidK'd in the 
pov. er press. 

•As shown in b'ijr. 113 the pnneh and die for llie pinion are of 
■'g’ang" type. In tlie die .\ is the enppiii); die, .M the pierciii).; die 
and J tile blankinj;; die. In the |)nnch. .A is the holder. I! the 
jinnch plate, C the cupiiinj' pnneh, I) the piereiii).; punch and 1 C 
the blankintr punch. I'he con¬ 
struction is plain and rei|nires no 
description. 

hip. 114 shows the ]nmch and 
die for the rack. In the ]mnch, 

I’ IS the holder, () the |)nnch 
plate and R the punch, with the 
face sheared as shown at .S. 'I'lie 
pnneh was hardened and drawn 
hitrh. 'I'hc die is shown in two 
views below the punch. It con¬ 
sists of the die pro|)er T, which, 
after beinp; rmijihed o.iit, was 
broached and finished by the 
punch. It was also hardened and 
tempered. U is the f^age ]>late, 
which was worked out so as to 
just accommodate the blank, as 
shown, leaving it projecting 
about .002 above the gage jilate. 

\’ is the lock or binding .strap, 
which swings on the shoulder 
screw W, When in use, the 
blank is placed in the gage plate 
U, the biiKling strap V is swung 
and hooked on the screw X, 
causing the blank to be held flat 
and firm while the punch de¬ 
scends, shearing and cutting, gradually, thereby producing a rack 
with clean teeth of the proper shape, and leaving no hiirrs. 

This is a very rapid way of doing such work, and the tools 
are ea.sy to set up and easy to operate. Making the rack punch 
shearing, causes it to cut gradually; in fact, if the punch had 
been left straight, the result would have lieen diflferent. Instead 
of Jlie teeth of the rack being flat and nearly square at the edge, 
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they would have come out lialf-roun<i and ragged. This type cf 
die has been found to give very good results in a large variety of 
work where the edges were desired to be anywhere near square, 
and where the stock punched was over i-i6 inch thick. There is 



FIG. 11 4 .—PUNCH AND DIE POR RACK. 


a lot of stiiall work of this kind being done in the milling ma¬ 
chine, which could he done better in the press with better results 
and at one-fifth the cost. 

.4 Se/ of Dies for a Funnel Ended Tube. 

The finished product of this set of dies is shown in Fig. 115. 
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It is of a rather intricate and novel shape, necessitatiiifj care and 
skill in the finding and finishing of a perfect templet or master 
blank, and in the construction of the piercing and blanking die. 



FIG. 115.—LAST OPERATION. FIG. I16.—SECOND OPERATION. 

Here is a tube with two funnel slia])ed ends whieh swell out at 
one side at K E. It is pi the perfect closing in and forming of 
these funnel ends that the real work in the finding of the blank 
comes in, as there should be a ])erfect joint aloitg the etitirc 



length of the tube. When finished there were required to be 
three holes F F F in the body of the tube, each a perfect circle 
and all of the same diameter. To attain these results the piercitig 
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and hlankiiifT die must of course lie perfect, and tlie blanks pro- 
<luced in it interchanp;eal)le. It is in the construction of this die 
that particular attention is called to the various practical points 
which are necessary for its successful working. 

In sheet-metal work of this type, the first things to he settled 
are the thickness of metal to he used and the shape and size ;o 
which it is to he formed. We are then ready to go ahead with 
the forming dies, leaving the piercing and blanking die until 
these have been finished. The forming of the blank is accom¬ 
plished in two operations, both of which are simple. The first 
consists of forming the blank to the shape shown in I'ig. iih. 
throwing up the sides 1) O and forming the liottom of the entire 
length to a perfect half-circle of 3-16 inch radius. The ])unc!i 



KIG. I18.—DIE I'OR EAST llEND. FIG. 11.3. 


and die for this operation are shown in Fig. 117, and those used 
for the finishing operation in I'igs. 118 and 119. As thev are 
of the simplest design and construction, very little description is 
required. 

In the punch for the first forming operation, X is the holder 
and Y the punch. This punch is of tool steel, with the face fin¬ 
ished to a half-circle of 3-16 railius. It is hardened and drawn 
from the back, leaving the face very hard inch from the 
edge, the remaining portion a dark blue. It is driven tightlv 
within the holder, which tapers alxnit one degree, thereby holding 
the punch tightly without set-screws. 

The die is a forging, the base of mild steel and the face C C 
rf tool steel, the forming portion of the die proper being firrished 
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as shown at D D in width and diameter two thicknesses of 
metal larger than the puneli. The working (lorlions of both 
punch and die were lapped smooth and liighlv polished after 
hardening to avoid marking the work. A A is the gage plate 
for locating the hlank. As this ])unch and die can he tinished 
without trial formings aiul with the certaiiu> that the\ will per¬ 
form the operation re(|uired. they can he laid aside until the |)uiich 
and die for the last operation iias heen finished. 

The stripping arrangement for this pntich and <lie (not 
shown in the engravings ) consists of the usual sjiring should r 
pins, there hemg three in the die attil two in the pntieh, all heiiig 
let in from the hack and the faces finished to coiticide with fhe 
circtilar portions of the punch and die respectiveh. and hardened. 
I’y finishing the sides of the die I) I) 
slighfly taper, so as to he larger at the 
top, therein’ cattsing the sides of the 
blank to ling the pntich, the work when 
formed rises with the punch, and as it 
gets above the stripper pins of the die it 
is stripped frotn the punch by the two 
stripper pins in the face. 

The punch anil die for a finishing 
O[)eration on a inece of this kind is 
shown in I'lgs. it 8 and 119. and for it 
the author is indebted to an article hv 
Mr. IJ. J. Dougherty, of l!rookl\n, i.'ic,. 120. .--tiik 

K. Y., in the .’Xmerican Machinist. ih.ank'. 

As the engravings exjilain themselves, 

a hare description of the prineijial parts will suffice. As shown, 
the tools are made on jiractically the same lines as those 
for the first operation and, except for the horn, consist of hut 
two parts, the die and the punch. This die requires no gage- 
plate as the shape of the article to he formed, because the fiat 
spots on the sides of the funnel-shaped ends give excellent op¬ 
portunity to gage and support the metal while being formed in 
the die itself, and also prevent the work from turning or shift¬ 
ing in the die while the finishing is being accomplished. The 
perspective drawing of the tools .shows the construction of the 
punch and die, while the section at the upper right hand corner 
shows the work located and the punch descending. The other 
drawing shows a detail of the parts. A is the front gage to 
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support tile loose part of the horn, and B is the short part of the 
horn secured to the back of the die. With one end of the horn 
fastened to the <lie, as shown, and the other held all the time 
in the right hand, the left hand is free to pull the finished tube 
o(T, and put another blank in the die. 

The finding of the correct blank for the piercing and blank¬ 
ing die, was successfully accom])lished by making a number of 
templets and forming and finishing them in the two dies, and 



FIG. I 2 I.—DIB FOR THE BLANK. 


noting where there was excess metal or not enough. When find¬ 
ing the blank tbe locating of the circular portions at B B B was 
not bothered with, finishing the bkmk or master templet perfectly 
straight at these points and leaving the locating until the blank¬ 
ing die was finished. 

Usually when a blank of the type shown is required—that is, 
one in which the surf.ace of the blank is left intact and without 
holes—a plain blanking die is used, but in this case, as the six 
half-circular portions B had to be all of the same radius, the 



DIES AND PRESS FIXTURES FOR ECONOMIC PRODUCTION. I09 


most expedient and accurate method was hv a punch and die of 
the construction shown in cross-section in I’i)^. lai, which is 
of the combination piercinfj and blanking type, l>v noting the 
design and construction of this die, its superior working qual¬ 
ities over the plain die, in regard to the interchangeability of the 
w'ork produced, will at once become apparent. The blanking die 
portion .S and the six piercing dies T are all finished straight, 
thus allowing the die face to be ground without changing the 
shape of the blanks produced. The six piercing dies T arc 
counterbored at the back to half of the thickness of the die. 
(ireat care was exercised in the laying out of the blanking die 
portion, and in the locating of the piercing dies and gage 
plates. The construction of the punch reipiires no description, 
except that the blanking punch instead of being let into and riv¬ 
eted in the punch plate, is liKated by two dowels K and fastened 
by two flat head screws from the back as .shown. 

As in order to produce blanks which are required to be per- 
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Tension Button 
Oniiire Plate 
for DlanklnK i>iv 



feet in every way, especially when the blank is produced in two 
operations, one operation following the other in the same die by 
the combination method, it is absolutely necessary that the .stock 
to be punched shall be kept against the back gage plate all the 
time, and as it is not practical to feed it through a tight channel, 
other means are retpiired, one of the be.st and most practical of 
which is shown at Fig. 122, and is known as a tension button 
gage plate. The spring buttons W W keep the stock as it is fed 
along snugly against the back gage plate, which is of the regular 
type, keeping it there with an equal ten.sion at all times, and 
eliminating the necessity of the press hand forcing and holding 
the stock against the back gage jdate. Ry the use of a gage 
plate of this type for accurate blanking dies, the lK*st results 
will be obtained and the production brought up to the maximum. 
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A Set of Dies for a Sheet Metal Bracket. 

Tile four dies shown here were used to produce the sheet- 
metal hracket shown in l'ip:s. 123 to 125. The die and punch 
used for the first operation arc shown in I2t) and are of the 
“it;ant^ " type. I'he stock used for the brackets was cold-rolled 
sheet steel 3-32 inch thick and Ss inch wide, coininff in strips 
of the width required. 'I'he work accomplished in this first die 
was the pierciiij^ of the center htile J and the two holes 1 I at the 
ends, trimmintr and enttint; the ends II II to the shape shown 
and enttint; off the piece as shown in h'lg. 123. 'J'hc construc- 





Eio, 123. 


L«<t Op«r«tWn 



Etc,. 124. Etc.. 125. 

tion of the |)tinch and die for this operation can he uiulcrstood 
from the enj4ravint;s and no description is ncccssarc. 

When in use, a strip of metal was eiUeretl beneath the strip¬ 
per and pushed in af^anist the stop-imi S. '1 he punch descciul- 
iii}4, the three piercing; punches () () t) pierced the strip and en¬ 
tered the die first and before the trininiing punch R began to 
cut, thus preventing the sttK'k fnaii shifting. .After the end of 
the stock was trimmed, it was moved along until the hole pierced 
at the right hand end was in line with the pin S, over which it 
was slipped, thcrchv locating and centering it correctly for the 
finishing of the other end and cutting off the piece. At the 
ne.xt stroke of the iniiich the finished piece was cut off and the 
front end and the holes pierced in the second ]iiece. The finished 
pieces were removed from the pin S with the left hand while the 
metal was fed with the right. As sliowm, the die is equipped with 
a tension Initton gage plate to insure the alignment of the stock 
with the dies. 

The punch and die for the first bend, Fig. 124, arc shown in 
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Fig. 127. They bend the work at K K. This same die is used for 
the second heiiding operation. One punch holder also sufficed 
for the three bending operations, as did one bolster or die block 




for the two bending dies. The construction of thi.s ])unch and 
die requires no description. 

For the second operation, that of bending the ends of the 
work as shown in Fig. 124 at I I, the .same die as used for the 
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first l)cii<l and the punch sliovvn in Fig. 128 were used, the opera¬ 
tion being accomplished in the manner shown. 

b'or bending at L L and causing the work to assume the final 
.shape shown in Fig. 125, the punch and die, I'ig, 129, were used. 

rile design and method of construct¬ 
ing this punch and die can l)e under¬ 
stood from the engravings and a very 
slight description will suffice. The 
work J was located on, and within, the 
die at points I I. The die was hard¬ 
ened and drawn slightly, leaving it 
very hard at the working points. The 
width of the punch at F F is two thick¬ 
nesses of metal less than the die at 
H H. The punch was hardened and 
drawn, leaving the points F F very 
hard ami the rest a dark blue. 

When in use the punch and die were 
set up in the press and the work, Fig. 
124, was |)laced in position on the die 
as shown at J. The punch descending strikes the work in the 
center and causes the two ends to spring upward and inward, hug¬ 
ging the punch, which, continuing downward, forces it into the die 
at If H. strikes the bottom with a good hard blow, and completes 
and finisbes the work to the shape shown in Fig. 125. The fin¬ 
ished work is slid off the punch by hand. 

A Double Blankiuj’ Die. A Piercing, Cutting~Off and Forming 
Die, ami a Large Double Blanking Die. 

The punch and die shown in Fig. 130 was used to produce 
two blanks at each stroke of the press, the blanks being used 
when drawn and finished as the shield portion of a large “safety"’ 
pin. With this punch and die an automatic feed was used. In 
the die, E E are the blanking dies, C the gage plate, G the 
stripper, while 1 I are the cap screws and 11 H the dowels re¬ 
spectively for locating and fastening the stripper and gage 
plates to the die. In the punch, C is the holder, D the punch 
plate and A the two punches. The punch plate is fastened to 
the holder by four flat-hca<l screws, as shown. The construction 
of this die requires no description. Its type should be adopted 
whenever possible as the product is doubled. 
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The article shown in the top left hand corner of hig. 131 is 
of flat cold-rolled stock 3-16 inch thick, and is linished to the 
shape shown in one operation, hy means <if the coinhination die 
,shown in I'ij;, 131, ,\s shown, it was necessary to pierce the 

four holes, ent off the blank, and hend it to the recpiired shape, 
,\s the stock to he worked was (jiiite heavy, it was reipiired that 
all parts of the punch and die should he as rii;id and slron,i; as 
possible. The construction of the tool is shown plainly and 



only a description of its operation and use is necessary. The 
stock to be worked was cut into stri[)s in the shear to the proper 
width, A strip of metal was fed in beneath the stripper \', far 
enough to allow the end to project slightly over the cutting edge 
of the die B, The punch descending, the end was trimmed first, 
and then the four holes pierced. ,>\t the next stroke the stock 
was fed up against the stop G and the blank cut off to the proper 
length and bent over and formed by the pads R and F, and the 
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four holes pierced in the next piece. As the punch rises, the 
spriiif; L causes the .stripping^ pads J J to strip the finished work 
from the die h' and lifts it to the surface, from which it drops off 
at the l)ack—if tlie press is inclined. 

I his ])rinci])le of construction can also lie used to advantage 
for cutting off and forming shect-rnetal blanks in which it is not 
necessary to pierce holes, as it is far preferable to the means 



FIG, 131.—.V PIERCING, CCTTING-OFF, AND FORWING DIE. 


usuallv emplovcd, of first cutting off the blanks in one operation 
and then forming them in another. This method is both cheaper 
and more conducive to the production of parts of a uniform size 
and (piality. Some die-makers use a separate pad for fastening 
the punches to the holder, but this will not answer for. heavy 
stock, as the punches are not so rigid. In fact, the fewer parts 
used in the construction of punches and dies of this class, the bet¬ 
ter the results and the longer the life of the tools. 
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The punch ami ilio sliouii In Fitj. i jj are of a difTerent t\|)0 
from the one shown in Fi^;. i_5o. h is a douhle lilaiiknif; die, 
Imt instead of producing; tuo hlaiiks of the saiiie si,(e, it produces 
one blank which is punched on the oiit'idc and inside both, as 
sliown at the left of hi^. i^j. Its coiistriiclioii can In- understood 
from the engravitit;. When it is in use, the strip of metal is fed 



int). 132 - A I.AKOK 1101111,1! IIUANKINII Oil!, 


in tinder the slrippiii}!; pins (1, and the punch I, blanks the outside 
of the work into the die while the internal iiiincli 1! punches 
the inside tip into the internal die L, ,\s the punch rises, the 
spring pad O within the punch L, by the action of the two 
springs -V X e.xpels the waste, while the pad F F within the die 
A, in conjunction with the pins I', the pad Q and the spring 1 , 
strips the finished blank from the die .A, thereby producing a 
blank of the shape shown in Fig, 132, In this die the principles 
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anci method of construction arc ailajitablc for the prorluction of 
a large variety of parts of which large (juantities are required, 
as the cost of the tools will l>c (juickly made up in the time and 
operations savi’d in the [iroduction of the jiarts. h'or small quan¬ 
tities of blanks, dies of a simpler and less intricate as well as 
cheaper type are preferable, |)roducing at a greater cost work of 
just as good a quality. 

Punches and Dies fir Producing Parts of an F.icciric Cloth- 
culling Machine. 

The punches and dies shown in Figs. 135 to 140 were de¬ 
signed for and put into successful operation in the manufacture 
of an electric cloth-cutting machine, the general features of which 



FIG. 133.—EI.KCTRIC CLOTH-CFTTING MACHINE. 


arc shown in Fig. 133. ft will not be attempted here to de¬ 
scribe the macbiiie. Ju Fig. 134 are shown engravings of the 
roller plate and parts for the base of the machine. A is the roller 
plate, I '-4 inches in diameter of 3-32 inch cold-rolled stock, with 
four holes pierced in the jiositions shown. E is the roller 
bracket of the same stock as the plate, pierced, blanked and 
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formed to the diape sliouii, !■' Iieinj; tlie result of the first opera¬ 
tion. ]> is the small stud for fasleiiino n in il-.e plate and is the 
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washer. .\ll the jiarts are .is-eiiihleil when tiiiished as shown in 
the hottoin view of the niaeliine in hut. I,i3' 

The pnneli and die shown in h’lLt. 1,55 is for |nodnein^' the 



roller plate .-X. P is the die jilate, O the piereiiift dies and M the 
blanking die. The other parts are clearlr shown and require no 
description. 
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Fip. 136 shows the pimcli and die, plan and side views respec¬ 
tively for ])r()dncinf; the blank K for the roller bracket R. The 
manner in which the piercnij' and blankinj,; ininchcs and dies are 
laid out and finished and the blank produced can be intelliKcntlv 
nnderslooil from the enp;ravinf;s. The tools used fur the bend¬ 
ing; operation are shown in lu^. 137, and are .sufficiently clear to 
make a description superllnous. 

The |)unch and die shown in b'ifjs. 130 and 140 respeclivelv, 
were used to produce the )iiece shown in Rio. 138. which was 
used as a shoe for the base of the 
cloth-culler. The blankiuK. both 
inside and outside, was all done 
in the one die; the iiiercinp of 
the holes was another o])eralion. 

'Fhe die consists of the outside 
<lie .\, the internal punch 11. the 
.sprin(4 jiad or stripper f and the 


FIG. 138.—.SHOE. FIG. I39.—PUNCH. 

bed ])late. The punch and holder are all in one; and are con¬ 
structed as shown with a spring pad to strip the scrap from 
the internal die. The operation and use of this die requires no 
descriiition. 

The die for piercing the eleven holes shown in the blank, Rig. 
138, was made in the following manner; A bolster of cast iron 
was got out, and one of the blanks drilled, the holes being trans¬ 
ferred from the jig used to drill the base ])late. gage plate 
of '4 inch flat stock was made so that the blank would just fit it. 
It was then fastened to the face of the bolster wdth screws and 
dowels, the blank laid within it and the holes transferred through 
it to the face of the bolster. These holes were then enlarged for 
bushings of tool steel, inch diameter, which were turned, 
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flrilled and reameil to the size of a clearance drill for a 
screw, hardened and drawn, the face and (inl.side itround and 
then driven into the holes. The die was constructed in this man¬ 
ner to facilitate grinding, and, in case of chipi)in)j or shearinp;, to 
enable rcjilacini; with others. The holes for the punches were 
then transferred through these bushings to tli^ face of a cast 



Fio. 140, niK. 


iron holder ; the punches were maile and hardened and fastened 
■within the holder witli set screws; then a spring pail was fitted 
over them, and working up and down on two studs, e(|uipi)ed 
with strong springs, which acted to strip the lilank from the 
punches after the holes were pierced. 

,'l;i ,driiiii/iirc Disk .\u/f/itttg Die li itJi ci Diol Feed. 

The die and attachments shown in Figs. 141 and 142 were 
used for,^telling armature disks. It reipiires very little at- 
tendancii while in operation and can be used for punching a 
number of different sizes of disks. It can be used in any single- 
acting power press to which a coimecting rod for operattng the 
feed can be attached. The sheet-iron blanks ttsed for the disks 
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were irrcj^ular in shape, and it was necessary to tinisli tlieni to 
tile correct radius while pnnehinjj the slots, the die It was made 
first. 'I'he liest way to finish the templet was to solder it to the 
face-plate of the lathe, when it was turned to the exact radius re¬ 
quired, both inside and outside. 'I'he (he was then worked out 
and finished to it at M and 7 .. takine; care to j^et it central in the 
die. 'rile holster A is of the regular ly|ie, only heavier. It was 
dovetailed crosswise for the die and left large enough for the key 
X also. It was then dovetailed on the fnjiit for the cast iron cx- 
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tension plate I>. This was strong and heavy and perfectly rigid. 
It drove tightly into 1!, and a set screw was let into each side 
afterward to pernianenlly locate it. We were then ready to lay 
out the slot C and the holes II, h\ first striking a line from the 
center of the die M down the entire length of the plate. The 
distances hetween the holes 11 were one-half of the differences in 
the diameters of the disks to he punched. 

'I'he hushing E and the stud E arc both of tool steel, the bush¬ 
ing being fitted to the slot C with a wide shoulder at E, the top 
coming a trifle below the face of plate B. A learned liole 
through the center admits the stud E, with the nut I on one en.l 
and the other fitting the hole in the index plate J. Drilling the 




DIES AND I’liliSS I'lXTI RES EOR IX'DNOMIC TRODI CTION.' I2I 


Iiok.s in the Imshinfj fur ihc d^nvcl-|lin^ (i li r«|nirc<l acciliAte 
work, as Uio tiinslud radius of ihc disks diiH-ink'd on llirir loca¬ 
tion. The method used for '• correciK is of nileresl. A 

piece of cast iron ahoiil l inch wide and in k'n^;ih about i incli 
lont^cr than half the dianiiter of the smallest arinaliire blank, 
with a Inj; at one end project in,c from the face, was strajipeil on 
the facc-|)late of the lathe with one en<l central. .\ hole was let 
into this end and reamed to the si'e of the stud k. The inside of 
the Itiji at the otlur end was then Innied to e.\aciK the same 
radius as the <hc I) at 7 ., which w.is 
that of the next to the smallest disk. 

The outside of the hio was turned lo 
a radius snflicientl) small to allow of 
its entcrinj^ the die freely. This ,t;aye 
or templet was set with the end \.ith 
the hole over the stnil k. The inil I 
was loosctied, and the stud atid hush- 
in,ly moved forward until the localuiiy 
end of the jtai;e entered the die X, 
with the turned face of the hiij rest- 
inj^ siuirIv aiyainst the inner side. I he 
mit T was then tightened and the holes 
for the dowels (i (i were traiisfcired 
through the plate II to the hushin,^' k. 

The dowels were then made and 
driven In. This method of locatiiiL; 
holes is somewhat similar to the "htil- 
toii" method used in drill jijjs, and is 
just as reliable and accurate. 

The index jilate J was of cast 
iron, with a huh on one side the 
same diameter as the hole in the armature disk blank. \ key- 
way in the huh allows of the small key ininched in the disk to 
enter and locate. .Vs most disks have from three to five holes 
jiunched in them to lighten them, one is utilized to secure the 
blank and carry it with the index jilate, tha dowel K fitting the 
hole snugly. The inde.x plate rests on tw collar of the stud 
k. The two pins Y Y are positive slops for the die 1 ). The rat¬ 
chet lever R fits the collar of the stud k and rests between the 
face of the extension plate 1 > and the index plate J, with the 
ratchet pawl T and a fiat spring to keep it against the index 
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plate. The screw \V is for fastening the link by which it is 
connected to the adjustable feed rod at the side of the press. 

The |)o,sitive stop for the index plate is located at the end of 
the extension plate. A projecting pin fits the holes I in the exten¬ 
sion, and a dowel .S entering the holes 2 locates it permanently, 
'rile punch is shown in two views in Tig. 142, and reipiires no de¬ 
scription to be understood. 

When in use, a blank Q, ready to be notched, is placed on 
the index plate J, the iiiii K entering one of the holes. 'The feed 
is then adjusted and the press is ke))t running continually until 
the entire disk is notched. When the punch descends the blank 
is held securely between the pad T. and the die. 'The notch is 
then punched and the edge of the blank triinined to the |)ropcr 
radius. As the jiiuich rises, the iiiolal is stripped and the index 
plate revolved one space, leaving the blank in position for the 
punching of the next notch. 

'To change the die for piiiichiiig another size, the hushing F. 
is moved forward or backward and the dowels (1(1 entered into 
another pair of holes. .Xnother die finished to the proper radius 
replaces the one shown and another iiimcli is also used. If 
necessary a different index plate is substituted. 

Dies for Swilcldyooril Clips. 

'I'hc set of dies shown in T'igs. 143 to 145 were used for pro¬ 
ducing clips of sheet copper, which were 
used ill large iiunibers for electrical 
switchboards. T'ig. 148 shows the fin¬ 
ished cli|), with a 7-32 inch hole in the 
bottom to admit a screw for fastening it 
to the Ixiard. 'The ends of the clip were 
rounded to a 9-32 radius. The metal 
used was sheet copper 1-16 inch thick, in 
.strips 7-16 inch wide. 

'The first operation, that of piercing 
the hole, rounding the ends and cutting 
oflf the ])iece. w'as accomplished with the 
punch and die shown in Fig. 143, while 
the second operation, that of bending the blanks to the shape 
shown in Fig. 147, was done with the punch and die shown in Fig. 
144. Neither of these operations requires a de.scription, as the 
engravings show clearly all that is necessary. 
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The arranpement for the third and last operation, as shown 
in Fit;. ' 45 i consists of the die O, the gage plates 1 ’ P to locate 
the second oiieration on the die, and the die block \. The 
punch consists of the holder S and the punch K, the construction 
of which is shown clearly. Wlieii in use the work. h'lg. 147, was 
placed in position on the die and the punch descending causes 
the two sides to s])ring up and hug the punch which eoutiuues 
downward until it strikes the bottom, drawing the corners square 
and producing the shape shown in b'ig. 148. The work is re¬ 



moved from the punch by hand, coming off easily, the punch 
itself being tinished as smoothly as pos.silile. 

,1 Off aiui End I^inishtn^i; Du\ nnd an ricenrale Sec¬ 

tional Die ll’ith a Chute Ju-ed. and Einsicr Stripper. 

The punches and dies shown in Figs. 150 to 157 produce the 
blank Fig. 149, from a strip of sheet tin i-.qa inch thick. The 
blanks are assembled as in the lower view. F'ig. 149, so that they 
will be at right angles, to serve as a compartment skeleton for a 
tin chemical box. 

The metal for the blanks came in long strips of the required 
width, so it was only necessary to finish the ends and cut them 
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off. The (tie for this is shown in Fifjs. 150 amt 151. O is the 
bolster and I’ the die. worked out at Q to the retiuired sliape. 
U is the adjustable stop bracket, fastened to the end of the die 
and R the gage plate located as shown in Fig. t5t. 

The punch is of the usual t\pe, except that the stripper is 
located upon it instead of on the die. Idle holder has a dove¬ 
tailed channel for tlie punch J. ddiis punch, after iK'ing fitted to 
the die. is hardened and drawn to a dark blue. Idle stripper N is 
located by means of the two studs 1, L. which screw into and 
shoulder against the face, ddie studs 1 . I, and the strijiper move 
up and down, the two springs M being strong enough to strip 



the metal from the punch instantly, ddie stripper is worked 
out to tit nicely around the punch so as to jireveiit the edges of 
the stock, after ireing cut oft and finished, from bending or burr¬ 
ing inward, ddie press in which the ]iunch and die are used is 
tilted backward to an angle sufficient to allow the blanks to 
drop" off through gravity into a receptacle at the hack. The 
metal punched is first held against the gage plate K and the end 
allowed to project a slight distance over the die. ddiis end is 
then trimmed by the ]nmch, after which, the stop-screw W is ad¬ 
justed to get the blank to the required length, d'hc stock is then 
fed against it, and, as the punch descends, the first blank is cut 
off and the front end of the next one trimniod. ddie rapidity with 
which the blanks can be produced In this die should commend 
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the principle for ihc production of parts of tile type shown in 
l-'ig. 149. 'idle application of the stripiier to the pnncli, and 
the use of an inclinable jiress wdierever possdile, will increase the 
out])Ut two-fold without effectin)4 the duplication of the parts. 

l''or the second operation, that of piercinff the lon)4 narrow 
slot II t', the punch anil die are shown in Figs. 15J to 157. The 
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])K‘rcing of .1 slot l-,t- inch wide to the length shown rei|Uires a 
die of sectional constniclion, as ii would not only he imprac- 
ticahle to make a solid die, hut it would he iinpossilile to accom¬ 
plish accurate results willt it. .\s hy the use of this die the 
Flanks arc tmlomatically fed to the face of the die with great ra- 
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jiiditv, and after being ]iierccd are successively picked up to make 
room for the next, a description of its construction is presented. 

The die was made first of a single piece, two holes were 
drilled as shown for the dowel pins J J, and the Ik'vcI shown 
planed on the sitles, allowing one side to taper lengthwise one de¬ 
gree. The end at K K was milled down .f-ih inch from the face 
as a locating face for the feed chute R. The holes P P and Q Q 
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were drilled straight tlirougli, as were the two L L lor the slop- 
|)late. A narrow cutter was then used to cut the die in two. and 
the inner edges were linished. These sections 1 1 were clamped 




together face to fai'c with all sides coinciding, .nid a sharp 
sipiare edge inilhug cutler was used to null a llat sipiare einled 
channel .odi.t in depth through liolh of them at X \, about Is 
inch lunger than necessary. I he depth of the channels, .01(13, 


£ 


in; if.t) rio. lyj- 

exceeded that reipiired hy .00(15, which was lo allow of gnndiiig 
after hardening, .\fter the notches .\l .\l laid heen nulled 111, as 
clearance for the sinpper lingers, the two sections were hard¬ 
ened and drawn to a light straw. I he lace of each was 
then ground until the channel X of the die portion was 1-64 inch 
deep. The two dowels were then entered as shown at J J. The 
bolster () was now inachincd, with a dovetailed channel finisheil 
so that the die would drive in. The die was entered, the face 
ground and oil-stoned and the stop fastened hy the screws L I,. 
The feed chute was made of ' i-iiich Hal brass, with a channel 
S slightly wider than the blanks to he |iierced, the portion on 
which the blanks were to slide level w ith the die face. T T, the 
two gage plates for locating the blanks, are fastened to the 
bolster instead of the die. 

The punch consists of the following parts: The holder U, 
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the punch pad tlie punch located by the taper pins Y Y; 

the slripi>er plate 1) 1), to the face of which are fastened the 
Hat si)nng lingers C C, C C, and the stripper studs and springs 
1'" F, ]■' F'. The necessary points in cojistruction may be seen 
and understood from the different views of the punch in Figs, 
oo, 00 and oo. The small spring fingers for picking up the 
blank after piercing are made from light Hat spring .steel and 
are bent to the shape shown and located on the stripper plate. 
The ends of these fingers project beyond the face of the stripper 
far enough to allow of them, when the punch descends, to be 
forced uiiward, encountering the blank and tben slipping under 
it, and as the punch ri.scs they carry the blank with them, and 
as the press is inclined it falls oft' at the back. 

When in use the itunch and die are set up in the press as 
follows: The press is tilted backward and the die bolster O 
fastened to it by bolts through the ends, so that the mouth of 
the feed chute R will be directly in front of the operator, and 
slanting downward toward the back of the press. The punch is 
then set and the chute filled with blanks, the first one resting on 
the die between the gage jilate T T and against the stop-plate 
L, the next against the end of Uie first and so on up the chute. 
As the punch descends the stripper holds the blank tightly to the 
die face and the two spring fingers C C, C C, slip tinder it. 
As the punch begins to rise the blank is stripped from it by 
the stripper plate ])D, and it is raised front the face of the die 
by the fingers C C, C C, and as the punch reaches its highest 
point the blank slides off at the back. 

Using this die the press was run at a high speed, and the 
blanks were pierced as rapidly as the operator could feed them 
into the chute. There is a large variety of second operation 
work which can be produced raiiidly, accurately and at a min¬ 
imum of cost by dies of this design, with punch, stripper and 
spring fingers for removing the blank. The face of the piercing 
punch Z is sheared so as to relieve the strain on it as much as 
possible. 

The twenty-four dies .shown and described in this chapter 
should suggest to the practical man a large variety of work for 
the production of which they can be adapted, and we will 
now turn otir attention to the class of sheet-metal tools which 
are next in order of ])roniitience and which come under the 
head of “Bending and Forming Dies.’’ 
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Bcndiiii; Dies — Siiii[’li’ und liilricuU'. 

Ill tools for the ordinary hcndiiifj of sheet nielal parts it is 
necessary to combine simplicity in design with durability and 
cheapness; and one of the thinjjs that makes a die-maker valu¬ 
able is his ability to devise simple and effective means for 
producing in the fewest number of operations the article re- 
ejuired, and constructing the tools so as to allow of their being 
set up and operated by unskilled help. Very often it is |)ossihle 
to design a die that will accomplish in one operation that which 
usually requires two or three to produce, being, of course, of 
a more complicated and accurate construction and requiring 
more skill and intelligence to operate. On the contrary, it is 
often preferable to increase the number of o])erations (by adopt¬ 
ing simple methods) in dies that will stand rough usage. The 
bending and forming dies illustrated and described in this 
chapter are of both classes. 

Dies for Making Large Safety Pins. 

In Figs. 159 to 162 are shown a set of dies and fixtures 
used in the manufacture of the universally known “safety” 
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pins, and tlic unis produced by the particular set of tools Here 
shown arc of the larj^est size made, as shown in hij;. t5S. The 
pin consists of two parts—the head, or shield, which is blanked 
and drawn from sheet brass, and the jiin i)roi)er of brass wire. 
The number of o])erations rKpiired to |)roduce pins of this 
size—which, by tbe way, are used principally for horse blankets 
—are seven: 'I'he blanking of the piece for the head, the draw¬ 
ing and forming of it, the cutting 
and itointing <if the wire, the bend¬ 
ing of the end wliich is fastened in 
the head, the forming of the spring 
])ortion, the wiring and fastening of 
the i)in within the head, and, last, 
the closing down of tbe bead so as 
to make the pin “safety." The 
means used and the manner in 
which all this is accomplished can 
be clearly ttnderstood from the cuts, 
and very little descriittion is neces¬ 
sary, exccirt as to the methods of 
cemstructing some of the tools. 

h'or the first operation—that of 
punching out the blank for the 
head—the punch and die shown in 
I'dg. 130, Chapter IV., are used. 
The second operation, that of draw¬ 
ing and forming the blank as .show'll 
in ing, 158, is accomplished by the 
lirawing die, h'ig. 159, the construc¬ 
tion and action of which will be un- 
FIG. 159.— DRAWING DIE. dcrstood from the descri|ition given 
of “Drawing Dies" in a chapter 

further on in the book. 

The operations on the pin portion arc three. The wire is 
straight and 10 inches long, and is required to be pointed at one 
end and bent to conform to the radius of the inside of the 
head at the other. The first operation, that of pointing and 
cutting off, is accomplished in the screw machine, the pointing 
being done with a sjiccial box-tool. The second operation, of 
bending the end to the shape shown at the end, is done by means, 
of a simple punch in the foot press. The last operation on the 
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wire is to l)ctul and form the s|)riM}; portion as shown at K. 
Tliis is accomplidied hy llie fixture sliown in the two views, 
I'ij;. i6o. The lient end (.1 of the wire is entered and located 
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to witilin the jilnte 1, with the lenpth of wire lyinj; l)e- 

tween the pins J J and af;:inDt the fonninp; horn K. The wire 
is formed tirotind the horn as shown m the two views. The 
inclined surface of the body 1 i is 
necessary, so as to have both ends 
of the wire in line with each other 
when fastened within the hetid. 

This fixture is used in the vise, 
gripping it at () as shown in the 
end view. 

The next ojieration is that of in¬ 
closing the cud (i of the pin within 
the head. This is done in the foot 
press by means of the tools shown 
in I'ig. i6i, and as the sketches 
show clearly the manner in which 
it is accomplished very little de¬ 
scription is necessary. V is the 
die, of tool steel; W the locating or 
gage plate for the work, and X the holster or die block. Tlie 
punch consists of two parts—the holder T, of cast iron, and the 
punch Q, of tool steel. 

The last operation is the closing in of the head of the pin 
so that the points S will act as a guide for opening the pin. 



OPERATION. 
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ITli. 162.—LAST OPERATION. 


This operation and (lie simple tools used arc shown in Fig. 162, 
and require no description to he understood. 

Forming a Funnel Ended Tube. 

The dies shown in Fig. 167 and one of the construction shown 
in Figs. 118 and tty. ('ha])ter IV., were used to form a blank 
of cold-rolled sheet steel .048 inch thick to the sha])e shown in 
the two views, bigs. 164 and 165. The finished piece was used 
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SUCCESSIVE Ol'KRATIONS IN TUllE MAKING. 

as a funnel on a box-nailing machine, the nails entering .at 
the opening at the top and dropping into a tube at the bottom. 
The piece was to finish to 45's inches long, in the shape of a tube 
13-32 inch in diameter starting from the Ixittom. There was 
also a flat surface at the back at D i inch long and 13-32 wide, 
to keep the funnel from shifting when in place on the machine. 
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Tiiere were two lu_t;s at A to act as a gage in setting it to 
the proper height. I'he upper part was iormed in tlie nitmner 
shown, with an open space in front tnid two wings extetiditig 
ont. 

The constrnciion an<l use of tlie dies ti'cd to ttccoinplish tlie 
desired results can lie itnderstooil from the engraMiigs of tin¬ 



forming dies and the diagrams of the hi,-ink and its forming 
showti in Figs. 163 to ififi. Fig. shows the blank as punched 
in a plain blanking die. F'ig. itiCi the resttlt of the first forming 
oiieration, atid Figs. 164 and 165 the resttlt of the last ojieration. 

The manner in which the hcnditig and formitig of this 
ftinnel is accomplished atid the tools tised, should suggest simple 
means for the forming of a variety of work. 

Bending Dies for IFire Lock Clasfs. 

One of the uses to which forming and bending dies are 
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often put is tlic production of bent and formed wire parts from 
eitlier slender or beavy stock. .As an instance of wbat can be 
accomplished in the Itendin}; and formiiif^ of com])aratively lieavy 
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stock in two oper.'itions by tlic use of simple dies, wo show in 
b'ij,'. ifiiS a length of wire and the result of two oporalions on 
it in I'l^ts. \<») and 170. I'be stock used was 5-i() thick llessomer 
rod, and the parts .is limsbcil wcie used as clas|)s on patented 
loess. 



Before .starting; on the dies it was necessary to determine 
the exact length of wire roipiircd. .As shown, the die for the 
first operation is made so that the bending of the work will he 
progressive. The holster J was first planed and two square- 
bottomed channels let in crossw ise for the pieces P P. These 
pieces were of tool steel and were worked out and finished to 
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the shape shown—that is, to a smip; fit within tlie channels in 
the bolster and with about .1x17 inch surplus stock on the inside 
face of each. The lops of tlusc |)ieces bad a balf-rouud j^roote 
let in at S to act as locating points for the work. Holes were 
let into the back for fasteumi; screws (J (J. two to each. .After 
these boles were tapped and a bole let into one piece for the 
stop-piece screw K, the pieces were bardeiied and tenipered, 
leaving' the portions which were to do tlie betiditig very bard 
atid the rest a blue. I'lie |iieces were then fastened itt, and the. 
inside face of each ground until the distance between thein w.'is 
exactly as recinired—that is. the s.'uiie ;is between the points 1' I'. 
I'lg. 169, after the first operation. 

I'or the part (), which is the bending die iiroper, :i piece 
of well-annealed tool steel ”,s inch wiile was |)l;nied ;ind s(|n,'ired 
and the ends finished so that it would lit iiiceK between I' I', 
as show It. 'I'his ])art () was then cl.iinped to the face of the 
bolster resting between the |)iects 
r P and the two holes for the 
stripper screws I.L were let in. 

'idle piece () was then removed 
front the holster :ind the forming 
and bending face finished to 
templet, first in the shaper and 
then with a file, all points tis 
sniooth ;is possible. 'Idle two 
holes M .M were lap])ed, and 
the die was hardened and only slightly drawn. 'Idic striiijicr 
screw holes in the bolster were then coiinterbored to ailinit the 
stripper springs X X. Idle s|)rings Inid to be very stilf, to 
allow of the progressive bending' and forming of the work. .After 
polishing all working parts and surfaces and fastening on the 
stop-plate R, all ]iarls were assembled and were retidy for the 
punch. 

The holder is of cast iron. After tnrning the stem to 
fit the hole in the press rant, a hole 1! is bored completelv 
through it, tapping it at the np])er end for the slripiier si>ring 
adjusting screw I. The ptnich I), of tool steel, is first ])laned, 
fitted to the holder ,A, driving tightly into the dovetailed channel 
in the face, and left long enough for fitting it into the die. ddie 
ptnich is driven into the holder and the holes are drilled and 
reamed for the two taper locating pins X X X. The center for 
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tlic hole for the stripper screw E is then located through the 
hole li in the stem of tlie holder, drilled and reamed. The lo¬ 
cating pins arc then removed, the ])imch driven out and the 
sijuare channel for the stripper (i milled in across the face. The 
face of the punch is then finished to fit the die and polished. 
It is then set up in the milling machine, and, hy using a hutt 
mill, the cutting edges of which are of the same radius as that 
of the stock to he hent, a groove H II milled into the face 
and the ends in de|)th the same as the diameter of the stock to 
he bent. This channel is then finished smooth and symmetrical 



at all the corners and angles with a rifiler and ])olished with 
oil and emery to as gooil a finish as possible. The punch is 
hardened at the bending face and the ends, and tempered to a 
very light straw’. 

The stripper G, of tool steel, is made and fitted to the slot 
in the punch f.ace and finished with a groove in the center to 
coincide perfectly with the one in the punch face when resting 
in the bottom of the slot. A hole in the center is tapped for 
the strijiper screw' E, the spring E is made and also the adjust¬ 
ing screw I and all parts are assembled. 
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The of wire to ho hoiu is ro<tctl in the locating’ grooves 

SS and endwavs against the sto[) plate K. 'I'he punch is sol 
to just bottom in the die. As it de^cends the leii'-ion of the 
springs X X’ is sufficient to allow of the angular hending being 
accomplished uitliout the die descending. .\s the face of the 
punch strikes the »lie <) the ends ot the wire are bent u[> into 
the gro<_)ves Jill in the ends of the punch, which continues to 
descend until the die strikes the face of the holster. As the 
punch rises the die rises with it. and the work clings to the 
jnmch until it has risen aho\».‘ the die lace, when it is stripped 
li\ the stripper (r, and. as the press is lilted, it drops otT the 
(lie into a receptacle at the hack of the press. 

Tor the hnishing operalntn the ])unch and die sliown in I'ig. 
173 are used. J he die is finished trcin a good-sized solid Idock 
of tool steel to the shape shown—that is. i() ilovetail into the 
liolstcr at J', h. and the ])art ( finislied to templet, rounding 
off the corners, as shoun, with a firoove aloii;.'' tlie tii|) faces at 
]'F as locatini,^ and ceiUerinjj; points for ilie work. .\ stop-plale 
fastened at one end of llie IioNier aets as an endwise locator. 
'Idle die is hardened and drawn, driven into the holster and 
located hy the set screw II. The eonslrnelion of the jinnch 
re<|nires no description, 'i'he |innch and die are set np in the 
relative positions shown, the work is loealed within the p;roove 
I' 1 '' and a^nnnst the stop-plate It. The punch strikes the work 
iti the middle and bends it into (he die, which, causes the ends 
to spriiiff U[) and form around the jnineh, the ends cominfj 
together lightly at T, h'ig. 170. ,\s the punch rises and the 
work with it, it is stripped olT hy hand. 

These two dies were designed for the production of parts 
which were reipiired m large (piantilies, and we believe thev are 
both in design and construction about as snhstantial and simple 
as could he devised, as the woik is produced in exact duplication 
and free from marks or lirnises, and results are attained in two 
operations wliich, as a rule, require three to produce. 

// licndiHi^ Die for IVirc Staples. 

In Figs. 174 to 176 arc sliown dilTcrent views of a punch 
and die for bending staples of Stubs wire, so that they can be 
entered into reamed and accurately spaced boles in a separate 
piece. As the holes into which the ends of the staples w’cre to 
be entered were reamed to the exact diameter of the wire, it was 
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necessary to employ accurate and reliable means for the bending. 
1 he jiuncli and die shown was constructed to accom|)hsh this 
result, and the results attained were in every way satisfactory. 
'I'he staple as finished and bent from the straight wire is shown 
in log. 177. 'file first part made was the die X, which was of 
tool steel finished to the length ;ind height shown, and in widt'n 
to exactly the same as the distance between 
the inside edges of the holes into which the 
sla|>lcs were re(|uired to fit. 'fo get this exact 
distance, the following tticthod was adopteil: 
A |iiece of Stubs wire of the same iliametor as 
the holes was forced into each and allowed to 
jirojict out about ' i inch, 'file distance be¬ 
tween them was then secured by means of a 
llrown-.Sliarpe ‘ACrnier" cali|)er, getting the 
exact distance. 'I'he holts for the dowel pins, 
and screws for fastening the gage plates 
()() to the face of the die, were then let in, anil also the holes 
for the screws I’, 'I'he die w.is then hardened and slighth drawn, 
after wliicli it was located and fttstened within the bolster, as 
shown. b\ the screws I' 

'J'he punch p.ro])er, as .shown in the cross-section view, was 





I-TG. 176. - ei.AN 
on HI NCH. 



lUO. 177. —STAPLE. 


made in three parts, of which those at the sides G G are the 
"benders" and A the "sizer." 'flic part was finished at 1 ! to 
fit the ram of the press, while the "sizer” portion was finished 
in width to the exact width of the die. .A bole was bored 
straight through the punch for the stripper F, and spring C, and 
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tapped at tlic upper end for the spriii;' a'ljuslintj serew I). A 
slot was let iiuo tile su e of tlie sinjiper to admit llie poiiii of 
a small set screw, as .sliciwu. This was to pre\ent the stripper 
front tiiriiiiip’ while the pittich was in action. A i^riKwe was 
let into the lace of tlie stripper stml and aKo into the "sii'er" 
at !■'. 1'., in depth the same as th.e diameter of the wire to he hent 
with the hotloins rounded to the s.nne r.idnis. The two side 
pieces, or ''henders," were then in.'nle of tool steel and linished 
sipitire and smooth on all suKs Holes were drilled lhroui.;h 
them and the "sizer’’ .\, to .idiint the holts I I ;nid the dowel 
])ins K anil L. (Irooves were then let into the inside Itiies ot 
the "henders" at II. in depth so that the wire when hent would 
fit sinijtly within and hetweeii tliein and the sides of the die 
These oroo\es were lapped snioolh ;ind rounded til the lace ol 
the "henders" so as to not scratch tlie wire while heiidni", i'. 

The "henders" were then h.irdened and dr.iwn to a liipn stiai. 
temper and the parts tisseinhled .xs shown. 

d o o])erate the die, the holster i, lastetied to the press ai’ 1 
the ]nmch lined tt]) with it li\ setlmp it on tlie die with the 
“henders" over the sides and then f.isleiiint; it, d he stroke 
of the ]iress was then set so that the "st/er " would jtist loiteh ll.e 
face of the die when the ram had reached the full lenp'th of its 
stroke. I he wire was then located on the die face, as shown 
in the sectional view and hent tiiid finished to the sha|)e shown 
in Ti.a;. 177. .\s the pnnch rose the stripper I', forced the finislud 
work from the jittnch. 

I’v the Use of a pnnch and die of the coiistrnction shown 
and descrihed herein, wire can he hent to exact dimensions, and 
each |iiece produced will he an tx.iet diipheate of the one ]ire- 
cedin.tt it. Idle proiwes in the henders slionld he linished veipv 
smooth, as it is necessary to do this, in order that the wire 
when hent shall jiresent a smooth and shininy'ap|)earance. When 
this is done, no difficulty will he enconiitered in entering the 
])rojecting enils of the staples within their respective holes, 
d'he "henders" should he left as hard as possihle at all wearinsf 
])oints, as the hending of the wire is apt to wear them coii.sid- 
crably when thev art' drawn to a temper ahove .a light straw. 
W hen the projecting ends of the sla|iles are re(|uired to he of 
a length exeteding one inch, all |)arts of the inmcli and die 
should be left with excess stock at all points which are re(|liired 
to he finished. They should then he hardeiietl, after which they 



140 


DIKS, TIIHIU CONSTRUCTION AND USi:. 


can be lapped and ground to the exact size required. Hy con¬ 
structing tbein in this nianiier all possibility of error in size 
will have been overcome and the work produced will be perfectly 
iuterchaiigcahle. 

.'In .'Intoniatic ll'irc-llcndin" Die. 

In I'igs. i8i to 183 are shown views of a wirc-bcudiug and 
forming die which, although of a rather intricate design and 
expensive construction, produces results in one operation which 
would by simpler means necessitate two or more to accomplish. 
'I'his die is used to bend and form the wire handle A of the 
metal bottle stopper shown in I'igs. 17S to 180. 'I'he handle 
was maile of round brass rod. ps inch thick, cut into ,t),H-inch 
lengths and the ends turned down in the monitor, leaving sipiare 
.shoulders as shown. 

In the punch, .\ was the holder, a machine steel forging 
turned and iinished with <i hole straight through the shank to 
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admit the stem C of the forming |)unch. It was ;ils.> counter- 
bored, as shown, for the spring ID and then milled across at hi. 
The forming punch U was of tool steel, first turned so that the 
stem (' would fit the hole in the holder, and threaded for the 
two adju.stiug nuts shown at the top. It was then chucked in 
the miller and the forming bending face milled and finished to 
templet, and the U|)per portion milled flat on the sides to fit the 
channel in the face of the holder at hi. The inclined faced studs 
F F were then got out and finished, as shown, and let into the 
holder in the relative position shown. The forming and Ijend- 
ing punch was jiolished and hardened and drawn to a blue at 
the back. The spring 1 ) was then made from heavy steel wire; 
the parts assembled, and the punch was complete. 

The die consists of the bolster (I of cast iron, planed and 
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milled to the shape shown and dovetailed to admit the two 
forming slides H H and the gibs K K. It was also milled 
straight across to admit the die J. which was of tool steel, 
worked out, finished and hardened, inserted and held in posi¬ 
tion by the flat-head .screws N N. The slides H w'ere of tool 



FIGS. l8r TO 183. —AUTOMATIC WIRE liENUING DIE COMFI.ETE. 

Steel, worked out to the proper shape and fitted to an easy sliding 
fit within the Iwlster. They were inserted and set in the proper 
position and the holes laid out for the inclined faced pieces I I. 
The holes were drilled and the slide hardened at the forming 
faces. The pieces I I were of tool steel and finished, as shown, 
with a hole drilled through each for the adjusting screws M M; 
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they were forced into the holes in the slides. After, the slides 
were put in position and the gihs K adjusted hy the screws LL, 
the stop-pins 3 3 were made and riven into the Ixslster and 
filed back until the slides would come hack just the distance 
reipiireil wdien drawn hy the s])nngs shown on each. 

We neglected to stale that a half-round gr<x)ve was let into 
the top of each slide, as a form or seat for the work to locale 
in. After all parts were assembled, as shown, the i)unch and 
die were set up in the press and the work z placed in position 
as shown, the screws .adjusted correctly, and the press stepped. 
'I'lie punch descends, strd^ing the work in the center, and causes 
it to spring u]) and hug the sides of the |)unch, which, continu¬ 
ing down further until within j,fi inch of the bottom, when the 
inclined fitced inmch stmls and the die studs come in contact, 
causing the forming slides to move inward, the iiunch continu¬ 
ing down until the work is entirely formed and finished. .As the 
)ninch ascends the s|)rings carry the slides hack to the stop-pins 
3 3. and the work is removeil from the punch hy hand. The 
spiral spring I) in the imnch is to allow the forming punch to 
remtiin stationary while the work is being formed at the sides 
hy the slides. 

Cntliii^, Perforating and Sluifing at One Operation. 

'l''ig. 1.84 shows an open hack press equipped with dies for 
cutting, iierforating and shaping at one and the same handling 
the lock-cases used on satchel frames. It will he understexjd 
from the engraving that the operator pushes the metal strio 
into the die against an automatic finger gage, which permits 
of running the press continuously, .\fter the piercing and ]uuich- 
ing, which arc done in a double rlie, the blank is automatically 
moved sideways into the forming die, which finishes it and drops 
it out of the iiress at the rate of about 60 to 80 a minute. Presses 
of this type equi])pcd with the “punch feed" and “finger-gage’’ 
are used extensively in the manufacture of belt hooks, tobacco 
tags, staples, etc. Sometimes a roll feed is used in addition 
for feeding in the stock. 

Blanking and Stamping in a Press leith Automatic Slide Feed 
and Fjector. 

The engraving, Fig. 185, illustrates an inclined press fitted 
with a blanking die set in front of a stamping die for making 
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FIG. 184. —PRES? EQUIPPED WITH PUSH FEED, FINGER GAGE AND 
DIES FOR CUTTING, PERFORATING AND FORMING AT ONE AND 
THE SAME HANDLING LOCK CASES FOR SATCHEL FRAMES. 
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FIG. 185. INCLINED PRESS WITH SLIDE E'EED AND EJECTOR. 
EQUIPPED WITH A PLANKING DIE AND A STAMPING DIE. 
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covers for key-opening- sardine bbxes. The press is set on 
inclined legs and the blank naturally .drops hack to the stamp¬ 
ing die thfough gravity, but a cam'-actilatcd slide febd is. pro¬ 
vided to insure its proper locating oil the stamping die, from 
which, after iK'ing stamped, it is automatically ejected by a 
device not showm. Articles of this general char'acter may be 
cut from the strij) and stamped at the rate of glioiit 50 to 60 
pieces a minute. 

Two Bi’iiding Dies for F.!a} Slock. 

In Figs. 186 and 187 are shown two bending dies for bend¬ 
ing ,and forming the sheet steel .pierced blank shown in l''ig. 
188 to the shape shown in Fig. 190. As the engravings show 



PIG. 186. —BENDING DIE 1-()R OPERATION, FIG. I89. 


clearly the design and construction of Iioth dies no detailed 
dc.scription is necessary. The first operation is the liending of 
the blank to the shape shown in big, 189, with the four wings 
B H r> B bent to an angle of 45 degrees with the sides K li and 
the top A .\. The punch and die used arc .shown in Fig. 186. 
The blank is placed on stripping plate .S, and located by the 
two gage pins T T entering, into two of the pierced holes D 









point before it bottoms at K. M M M M are the punch iwrtions 
for bending the wings, and Q Q Q Q tlie di^jportions for the 
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saino. The appearance of the work after passing through tliis 
(lie is shown in Fig. 189. 

h'or the lini.shing operation the die, Fig. 187, is used, the 
work being located at W \V and as the punch 
descends it is formed into the die at V \', which 
causes the ends of tlie work to s|)ring up and 
hug the intnch at X and Z, llic result being the 
slia])e shown in Fig. ic;i). .Ml wearing surfaces 
of both punch and die used for the two opera¬ 
tions are draw-filed and polished smooth, after 
wdiich they are hardened and drawn slightly, 
leaving them as hard as possible without danger 
of cracking. The manner of fastening the 
inmches within the holders by dovetailing them 
is far preferable and more reliable than bv th .■ 
use of .screws. ' second iii:nd. 
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An Ai(toin(itic Slide Foniting Die fur a Sheet Metal Feinde. 

The ptiiicli and die shown in I'igs. lyg to 195 are used to form 
the sheet steel blank produced 111 the die shown in I'lgs. 79 
and 80 Chapter 111 ., to the shape shown in h’lg. \i)\. \s this 
punch and die is of a rather intricate and elaborate t)])e, and 
as there are a number of practical points in its construction 
which are essential to the successful production 
ofjthc work, it is of sufficient interest to warrant 
a detailed description of its principal working 
parts. 

The punch and die as used wdien in operation 
are shown in Fig. Kyg, which shows a longitudi¬ 
nal cros.s-scction of each, with the blank in posi¬ 
tion for forming. The die consists of a heavy 
cast iron bolster R, wdiich is finished with a 
dovetailed channel running down its entire 
length, and with a central channel at right angles to 
the first to admit the forming die N. This die is of 
tool steel and is shown in a ])lan view—as are all the other 
working parts of the die—in F'ig. 193. It is finished on the 
face in a half-circle of the radius to which the blank is to be 
formed, and has two narrow slots sunk in it to accommodate 
the wings of the blank, as shown at X. It is hanlcned and 
drawn and ground to a nice fit in the channel. I’efore hardening 
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a hole is let into the center of the bottom to accommodate the 
acljustinfi; stud h'ig. 192. A hole is drilled straight through 
the bolster at this iioint and enlarged and tapped at the hack 
to admit the spring case screw 1 ' and the spring S. By using 
these parts as shown the tension of the spring can be regulated, 
as can the height of the punch N also. 

The two forming slides K i\ are of flat tool steel of the thick¬ 
ness shown and are finished in the following manner; A piece 



PIG. 192.—DIE FOR T'ORMINi; A SHEET METAL FERRULE. 


of steel, long enough to form both slides, is first planed all over 
and fitted to the dovetailed channel in the face of the bolster, 

fitting it tightly. It is tlicn strapjied to the table of the milling 

machine, with the sides at dead right angles with the cutter, 

and a half-round groove of o.xactly the same radius as that in 

the face of the die N let in, using the graduated dial on the 
table feed screw to get the correct depth, and feeding very 
slowly with a good flow of oil on the cutter, to get as smooth a 
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finish as possible. This done, the forming cufler is removed 
and a sharp saw 3-32 inch thick substituted in its stead, setting 
it in the dead center of the half-round groove in the work and 
feeding it through to within a shade of the table of the miller. 
The work was then removed and the two sections separated. 
The faces of each were then finished and polished. This method 
of finishing the forming faces of the slides insured their align¬ 
ment with (he forming portions of the die. and with each other. 
The angular inclined cam ]ior(ion in each end was finished as 
shown at I I. to templet, finishing the faces to an angle of 25 
degrees with the slide face .and polishing them as smooth a.s 
possible. The slides weie hardened at (he working surfaces 
and drawn to a light straw, having the remaining portions soft. 
The construction of the remaining portions of the die re'iiuires no 



description as they are simple and arc shown clearly in the 
engravings. 

The punch, as shown in I'ig. 192, consists of seven parts— 
the holder, or body IT, forge'd from mild steel, the two slide cams 
J J of tool steel, the forming punch K of the same material, 
the punch stud F, the adjusting nuts F, and the spiral spring 
(i. The holder H after being chucked and faced, and the hole 
for the spring G and stud b' let in, was strapped to the lathe 
face-plate and the stem trued with the hole, then turned, a.s 
shown, and the back faced. It was then set up in the miller 
and the sides and ends milled, and a channel let into the face to 
admit the forming punch K. The finishing of this punch was 
a nice milling job, as it serves when finished as the punch for 
forming the bottom of the blank and also as the horn for the 
sides. The method of finishing was as follows; A piece of 
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annealed .tool steel, large enough all over to allow of finishing 
it to the shape shown in Fig. 194, was first centered and placed 
on the lathe centers and a narrow shoulder turned at each end 
in diameter exactly one thickness of metal less than that of the 
die. We now had two reliable points to work from. The punch 
was then set up on the miller centers, jacked up from the bottom, 
and the portion D finished with a narrow mill to the same 
radius as the ends before mentioned, 

! finishing the punch in a perfect radius 

to within 3-64 inch of each side of the 
center, and ending in a stout wall at 
the back C, running out and ending 
r* 1 ^ in a fillet as shown. It was necessary 

^jBHauBBgiiii^Otinter to liavc this wall at the back, because 

of the frailness of the central wall 15 . 

EIG. 104. - TilK KOKMING ,, ■ , , i 

PUNCH y DiDvmg the |)unch around on the 

miller centers and locating and fasten¬ 
ing as required, the back of the |)unch was milled true with the 
circular face. The ]nmch was then held in the miller vise and 
the sides milled to fit the channel in the holder, finishing both 
sides equidistant from the center of the punch face. As will be 
seen, tins was alxmt as accurate and expeditious a method of 
finishing of the punch as could lie adopted. The circular portion 
of the punch was then draw-filed, taking off all high sjiots, and 
giving the surface a perfectly symmetrical appearance. The two 
cTtds were then milled down and squared with the back and sides, 
the hole for the punch stud b' let into the center of the back 
and tapped, anil the jnmch hardened, polished and drawn to a 
dark blue and laid aside until the other portions 
were finisbed. The construction of the other parts 
^ P'"t'-'b and die can be clearly understood 

'/ Y from the engraving without a description. 

/ \1 The action of this punch and die may be under- 

FiG. 195. stood from Tig. 192. The blank is placed on 
GAGES. shown at M, and the punch set. 

As it descends the blank is formed into the die N, the 
spring S being strong enough to allow of this being done 
without moving the die. As the punch forms the blank, the 
die descends until it bottoms. The forming punch now remains 
stationary, and as the holder continues to descend the slides 
commence to move in, by means qf J J, until the sides of the 


FIG. 195. 
GAGES. 
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blank have been formed around tlic punch, and tlie face of each 
slide presses IikIuK a^minst tlie wall 1 !. As the punch rises 
all parts return to their respective positions, and the finished 
work is slid off the punch h\ haiul. 

When dies for producing work of this type are designed 
and constructed in this manner, the results will he all that can 
l)e desired. 1 hey will work well and rapi<IIv and, what is 
more, turn out the ma.ximum amount of work before re(|uirinp; 
repairs. 

.-/ Press u'ith AutomaUc Device for Tube Fonniiig. 

h'ig-. iyi6 shows a press ecpiipped with lateral slides and mov¬ 
able mandrel for forming sheet-metal tubes in one operation, 
forming a tube 8 inches long, either straight, taper, round, ov,il 
or sipiare, at one blow, riio toggle slides, which operate from 
right to left, are cam-actuated and easily adjusted for dilferent 
shapes. The mandrel, over which the tubes are formed, fir^t 
<lcscends u|)on the blank, bending it into a I' sha|)e and carrying 
it against the lower die, wherettpon the forming tools attachcil 
to the lateral slides complite the operation. I’resses oiptipped 
in this manner are used extensively in the manufacture of bicvclc 
parts, such as hubs, pedal centers, etc., also spouts, penholders, 
small can bodies, either roumi or s<|uarc, 

Bending and Panning Dies for Round H'orb. 

The dies here shown and described are known as circttlar 
Ircnding and forming dies, and are very suggestive of wa)s and 
means for upsetting and forming the edges of circular-drawn 
shells into a variety of difficult .shapes. The piece of work shown 
here in the different 0|)erations, running from Fig, 197 to 203, 
was used as a part of a patent fruit-jar cover. The first opera¬ 
tion, Fig. 197, was to blank atid draw a shell of the size and 
shape rcipiired. .After this it was necessary to upset, bend 
and form the u]>|)er edge to the shape shown in Fig. 200, for 
which three operations were necessary. 

The first. Fig. 198, was to iijiset or start the upper bend. 
The punch and die are shown in Fig. 204. ,'\, the bolster, is 
of ca.st iron and B the die, for holding the shell, of tool steel, 
'I'he construction of the parts of both punch and die can be 
clearly understood from the engravings. The metal used for 
the shells was sheet tin .01 inch thick. The shell C being placed 
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PIG 196,—A PRESS EQUIPPED WITH I.ATERAL SLIDES AND MOVA¬ 
BLE MANDREL POR FORMING SHEET METAL TUBES IN ONE 
OPERATION, FORMING A TUBE 8 INCHES LONG, EITHER STRAIGHT, 
TAPER, ROUND, OVAL OR SQUARE, AT ONE BLOW. 
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in the die B, the punch descending causes the edge to collapse 
to the shape shown in Fig. iy8. 

For the next operation a holster II, which would answ'cr 
for all the bending operations, was made a.s shown in the cross- 
section in Fig. 205, with a plan of it in I'ig. 210. It was first 
Iwred J 4 iiicl' deep to just fit the outside of the shell at J J for 
a gage point in setting the punches, and then planed on the 
top and the two gibs L L finished and each fastened hy three 
screws, as shown. A slide M of Hat cold-rolled stock was then 
fitted to slide freely within I. L and to locate itself against the 
stop K. It was bored out to just strip the work from the 



I'IG. 197.—THE SIIKIJ.. ' FIG. 200. FIG. 20 $. 

mCNDlNG KOl'Nl) WORK. 

punch, the round-head thumb-screw being used as a handle to 
slide it back when locating the work, fhe action of the punch 
and die for this operation is plain, as shown in Fig. 205. 'fhe 
punch G is worked out and finished to templet to the shape 
shown at K, and hardened and polished. In descending the 
central portion projects further, an<l enters the shell I before the 
forming commences, thereby holding the outer edge while it is 
formed and bent to the shape shown in Fig. 199. The operation 
of finishing the upper bend was done by the punch X, Fig. 206, 
tapering slightly, as shown, entering the w'ork and gradually 
forcing it inward and finishing the bend as shown in Fig. 200. 
The upper bend finished, we were ready for the lower, which 
required three operations to complete it. 
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Tlic first was to lilank tlic bole in llic bottom, as sbovvn in 
iMf,"-. joi, wbicli was done by tbo |)nncb and die sbowm in Fig. 
207. T is tbc bolster, U tbe die, inserted at T and bold down 



FIG. 205.—SECOND OPERATION. 


by tbe gage plate which is located on the face of the bolster 
in a recess sunk true with tbe die. Tbc work W is shown just 
fitting within Y. Tbe punch X is the ordinary blanking punch, 
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equipped with the spring rubhcr 7 .. a stripping plate Y, and O O 
the tui) screws or studs for the ])late to move on. I he lilauhing 
punch descends and punches the Itole, and as it rises the plate ^ 
strips the work from the p.imch. 



FIO. 206.— THIRD Ol'KRATlON. 


The first iiend is shown in l-ig 208, the punch taiiering 
sufficient!) to allow it to enter the hole in the work Q whi'e 
the tajjer part forms it to the shape shown m l-ig. 202. The 
next and last operation is shown in hig. 208, the punch, taper- 



FIO. 207.—CfTTING THU HOLK. 


ing slightly and then left straight, de.scending and finishing the 
Itending and leaving the work as shown in hig. 203. 

It was necessary to have some means for setting the punches 
central with the work, and to do this the piece. Fig. 211. was 
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made, the upper part fitting around the punch and the lower 
part in tlie recess J J in the bolster. This proved an easy and 
reliable means of locating them. Jn making the punches, tem¬ 
plates were neces,sary in order to get them the proper shape 



t'lO 208 I'll'TII Ol'liK.VriOX 


and size, as in work of this kind it is very easy to start a 
writtkie. which increases witli each operation and spoils the 
work. .Ml the working parts must be well finished and polished 



VIC. 209.—Sl.XTn OPERATION. 


and left very hard, as the bending of sheet metal in this manner 
wears the punch rapidly. 

Although the work looks simple enough, considerable skill 
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is required with the hand tool to get the proper shapes and sizes, 
first working down, and tlien trying and casing the tight sjiots, 
until the exact shape required is jirodueed. 

Of two styles of liending round work the one here deserilied, 
that of decreasing from a larger diameter to a smaller, is easier 
than the other. 1 his form of hending is used quite extensively 
in the manufacture of tinware and metal lamps, and it is sur- 



FIG. 210. FIG. 211. 


prising the variety of work and the symmetry of fortn that is 
attained when the simplicity and cheapness of the tools used 
are considered. The extensive use and inqirovement of such 
tools has been the chief factor in the unusual cheapness of sheet- 
metal ware, as formerly all this was done liy spinning. The 
adoption and use of such tools has also increased the usefulness 
of the die and toolmaker. And so it is in all lities of sheet- 
metal work, the power press being tised to-day to accomplish 
results that were not thought possible a few years ago. 

Bending and Closing-in Dies for Round Work. 

The punches and die shown in Figs. 216 and 217 are of a 
type in general use for bending and closing-in the rim of a 
drawn shell. It is of a type which is adaptable (with slight 
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changes which readily become apparent) for a considerable num¬ 
ber of different shapes in bending and forming round work. 

.\.s can be seen from the engraving, this particular punch 
and die arc used for joining the two drawn piece.s, Fig.s. 212 and 
213; that is, enclosing the drawn shell, Fig. 213, at B B within 



I'ig. 212 at .V first starting or upsetting the edge A .\ as 
shown at C C, h'ig. 214, and then finishing it as shown at D D, 
J'ig. 215. Although these ttxjis are of a very simple design, it 
is necessary to exercise care in the finishing and sizing of the 
])arts, as, wherever a good job in the product is desired, close 
and good work is necessary in the tools. 


I'oot Presses and Outfit of Dies for Productive, Fire-Gallon 
Petroleum Cans. 

In Figs. 218 to 223 are shown a number of foot power presses 
as eipiipped with inmches and dies for the different operations 
necessary in the production of five-gallon petroleum cans. As 
the half-tones show clearly the construction of the dies and the 
manner in which they are located, fastened and used, no descrip¬ 
tion will be attempted. 
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A Double Crank Press and Outfit of Bendiii!:, Dies. 

The press shown in Fig. 224 is a double crank ])ress and 
the "horns" and "forces" uitli wliich it is cipiippod are used 
for setting down the inside corner seams of even bodies. Presses 
of this type and fixtures of the class sliown are used to the 
best advantage for operations in the manufacture of heavy 
jiieced iron ware, such as setting down lock seams on very 
heavy stock. 

.1 Pick-Eye Forming Press with Dies in Position. 

The press shown in I'ig. 225 with a set of dies in position is 
used for the manufacture of such articles as hammers, axes. 
l)ick-axes, adzes, mattocks, hoes, etc. A series of dies of the 
t\pe shown is set side by side, and the article is forged in 
one or several heats by passing it through from one die to 
another. The slide or ram of the press can be r|uickly and 
nccurately raised and lowered by means of an adjustment which 
IS arranged to operate both crank connections simultaneously. 

Four “Follo'w" Bendiny; and Forming Dies. 

The dies shown in engravings herein, while not exactly 
"hending" dies in the jiroper sense of the term, may be shown 
and described in this chapter because of the fact that the 
work principally accom])lished by their use is bending. The 
con.struction of dies of this class is similar to that followed out 
in "gang" dies, and as the o|)erations on the work as it passes 
through them are progressive they arc known as "follow" dies. 
The dies shown here show four adaptations of the “follow" prin¬ 
ciple for articles or |)arts of sheet metal to be pierced, bent, 
formed or drawn and finished complete in one operation or 
handling. 

The punch and die shown in I'igs. 227 and 228 produce the 
formed and pierced blank shown in two views in Fig. 226. This 
blank has two holes B R, the ends are trimmed and the center 
is bent and formed to the shape shown at A. The metal used 
came in .strips or roils of the required width. As first inserted 
within the die it fitted between the gage plates and against 
the stop-pin T. At the first down stroke of the ram the forming 
punch M encounters the metal and bends and forms it into the 
die R. and. bottoming there, remains stationary while the two 
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FUi. 224.—DOUm.K CRANK PRESvS AND OUTI-IT OF DIF.S FOR RENDING 
DOWN CORNER SHAMS OF SJ^UARE BOX WORK. 



BKM)I.\(; AM) FOKMl.NC DIFS AM) FIXTLKFS. 



FKi 22 $. —l*ICK-i:VK i'OKMIND I'KlivSS WITH DIES IN POSITION 
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l.oles 1 > B are pierced by the punches K K and tlie end of the 
stock is triniined by the punch L. At the next stroke the 
niotal is held apjainst the stop-pin and the formed ;uid finished 
blank is ])unchcd out. 'I'he jiGsition of the stop-pin T must 
he accurately ItKated. as the metal is first forced against it by 



ITl. 229. 


hand and then drawn away snrnc distance hv the action of the 
forming punch X. 

The punch and die, Figs. 230 to 232, for producing the bent 
flat sjiring shown in h'lg. 2219, are more simitle than the first. 
They ])ierce the holes C t , make the bend at 1 ), cut off the 
piece and trim the corners. (i(t are the piercing tlies, 11 the 
forming or bending die, and -X and I the trimming and cutting- 
olT dies. F'or the forming die II the sha|)e rctpiired is milled 
across the face of the die. The trimming the I is also made 
wider than necessary, as shown, and is maile to allow the hack 
end of the work to he cornered and the front end to he cut 
off septare. The stt)p K, of tkit cold-rolled stock fastened to 



the end of the die, is made adjustable to allow of using the one 
die for producing springs of different lengths. The punch is 
simple, consi.sting of the two piercing punches Y Y, the bending 
punch Z and the trimming punch E, all fastened in the pad X. 
The bending punch Z is shorter than the piercing punches and 
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ITO. 231.—“ FOLLOW ” DIE FOR FIG. 229. 

cut-off punch. This is done so that the two holes will have 
been pierced and the finished piece cut off before the next one 
is bent. When the die is in use the strip of metal, which is the 



exact width required, is inserted beneath the stripper and against 
the stop K. As the punch descends the two holes are pierced 
first and the end of the strip is trimmed, and the work bent. At 
the next stroke the finished piece is cut off. 
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The only bad feature in a die of this construction is that it 
does not easily allow of fre(|uent grinding. To compensate for 
this defect it is best to leave tbe die as hard as possible and to 



FIG. 235.— “ FOLLOW ” DTE I^R PIG. 233. 


exercise care when setting it up in the press. We have seen 
dies of this type which have produced from seventy to eighty 
thousand blanks without requiring grinding. 
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Tlic punch and die, I'igs 234 to 237, produce tlie piece shown 
in Fif^. 233. 'I'his die iii.stcad of hendinft the work draws and 
forms to the shape of a shallow shell, pierces the hole in the 
center Jf and punches out the finished jiiece. 'I'he die comprises 
the drawinpf die If, the piercing die J and the blanking die W. 
When laying out the centers for the three dies the distances 
between them had to he determined according to the amount of 



metal required to form the shell portion of the work. The 
length of the drawing ])unch I’ is just sutficient to draw the 
shell and flatten the rim on the face of the die. The ])ilot ]iin 
S in the ininch F is to loctite the work central \vithin the blank¬ 
ing die after the hole has been pierced. The blanking ])unch is 
left the longest for reasons which will be understood from the 
description of the operation of the die. 

.\fter the ]Hmch and die are set up the stri[) of metal to 



he worked is first entered beneath the stripper, far enough to 
allow the first shell to be drawn at the first stroke. The metal 
is then moved along and the shell drawn at the first stroke is 
centered and located within the locating portion of the piercing 
die. At the ne.xt stroke the hole is jiierced and a .second shell 
drawn. The stock is then fed forward another space, and, the 
punch descending, the blanking jnmeh R enters the die fir.st, 
thereby allowing most of the stock for the shell to be drawn from 
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tlic suits. I’liiich 1‘ anil ]nincli () art in .stparaU- jiitcts lo facil- 
itatt i^riniliiif;', so thal wlitn tlit pitrtint,’' ami Mankind pundits 
arc },^roun(l the fact of () nia\ also he j^rouiul so as to ketp it 
the proper length in relation to the other two. 



The (lie, Figs. 237 to 239, differs from the other three, as 
it ha.s to bend and form at two |)oints H fl, pierce a hole in the 
center at h and cut off the finished piece, thus necessitating 
drawing the metal for the bends from both ends. D is the die 
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proper, E E the bending dies, F the piercing die and G the cut¬ 
ting-off die. K is the adjustable stop, I I the two gage plates, 
and H the stripper plate. The punch consists of the stem or 
holder Y, the pad Z, the bending and forming punches A A and 
the cutting-off punch C. The bending punches have the piercing 
])tmch let into the center between them. I'he cutting punch C 
and the piercing ])unch 1! are left >4 inch longer than the others, 
so that the forming punches A .'\ will accomplish their work 
after the others have entered the die. 

The stock to be worked is inserted far enough for the end 
to project slightly beyond the edge of the cutting die G. As 
the punch dcsccnils the piercing punch pierces the hole and the 
cutting-off punch trims tlie end of the stock. The punch con¬ 
tinuing downward, the forming ])unches A A form the work 
into the dies E E, while the piercing ])unch having passed 
through the stock and into the die, holds the metal true and 
central while the bends are being accomplished. At the next 
stroke the stock is pu.shed against the stop K and a finished 
piece is cut out and dropped, 

A Sf’cclal forming Die. 

In Figs. 240 and 241 is shown a special forming die for form¬ 
ing the piece shown '‘before" and “after" in Figs. 242 and 243. 



FIG. 240,—PLAN OF SPECIAL FORMING THE. 
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The piece X was made in tlie screw machine from round brass 
rod, with a neck turned smaller than the body, and, as it \\as im¬ 
possible to form the head in a solid die, the laterally openinij 
and closing die here shown was made. 



The base of the bolster A was JA inch thick, and the cenir.il 
portion a. i inch thicker, this portion being planed dovetailing 
for the die to slide in. The casting has o[)enings provided at 
H H for the tool clearance when planing the die channel. The 
two halves of the die are machined together in a single piece, and 







End of Puocb 


KKi. 242. FIG. 243. 


FIG. 244. 


after fitting into the bolster, are cut apart with a narrow milling 
saw. ()ne half of the die is fastened securely to the back of the 
channel in the bolster by the flat-head screws (’ C. The other 
half of the die is to slide in and out, being forcibly closed by 
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Face of Dio Vertical Sootlon of Die 


FIG. 245. FIG. 246. 

the handled eccentric D, and pulled open by the springs on each 
side. When the dies were properly fitted and closed tightly, the 
bolster was strapped on the face-plate of the lathe, the hole for 
the neck of the piece drilled, and the shape for the under side 
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of the head worked out on the face of the die with hand tools, 
after which it was laitjied sniootli. The larger portion of the 
hole is counterhored from the under .side. The depth of the 
■smaller hole in the dies, which clamps the neck of the piece to he 
Headed, is shorter than the length of the neck, so that the piece 
to be formed will rise sliglitly aliove the face of the <lics before 
the lateral movement of the half die in opening occurs. .\ hole 
is drilled in the bottom of the holster concentric with the finished 
hole in the die, and a pin is driven in with a loosely fitting spring 
around it to serve as a knockout for the finished work. .A sec¬ 
tion of the end of the inmch is shown, the finishing of which was 
a job of simple lathe work, requiring no special mention. 

Two Can-Body Bending and Forming Machines. 

The machine shown in big. 247 is u.sed for forming the 



FIG. 247.—C.\N-BODY FORMING MACHINE, FOR BENDING AND FORMING 

The bodies op square, oblong, conical and pyramidal cans, 

ALLOWING SIDE SEAM TO BE SOLDERED WHILE BODY IS CLAMPED 
IN P'ORMING PARTS. 



BENDING AND EORMING DIES AND EIXTURES. 


'73 


bodies of square, conical and pyramidal cans and-to allow of 
soldcriiiff the side seam uhile the body is securely clamped in 
the forming fixtures. When the hand levers of the outside form¬ 
ing parts are thrown back the horn or inside former contracts, 
thus permitting the easy removal of the finished body. The con- 



FIO. 248. —CAN-I!ODV fOUMlNi; MACMINK EOl! CANS WITH 
LAMED Olt LOCKED SIDE SEA.MS. 

struction and arrangement of the working parts arc such as to 
insure uniformity of size and rapidity of production. 

The machine shown in big, 248 is very extensively used when 
equipped with fixtures of the type shown, for forming the Ixalies 
of square, oblong, conical and pyramidal cans, which are to be 
finished with either lapped or locked side seams. 'I'lic manner 
in which the work is accomplished in these machines can be in- 
telligentlv understood from the illustrations. 
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An Inclined Press Equipped for Stamping and Bending Body 
Blanks for Petroleum Cans. 

In Fig. 249 is shown an inclinetl press equipped with a set of 
dies for the production of petroleum can-body blanks. The 
blanks as produced are shown on the floor at the back of the 



FI<;. 24y,— INCLINED PRESS WITH I'.CNEL-l’RESStNG DIE, HOOK-FORM¬ 
ING .CTTACHMENT, AUTOMATIC TRIP-GAGE AND BENDING DEVICE. 

press. With a press of this type equipped as shown, an expe¬ 
rienced operator can feeil the blanks, stamp the panels, prepare 
the hooks and bend i ,400 body blanks per day. 

A Novel Bending and Forming Die. 

The punch and die shown in Figs. 250 to 253 was used tO’ 
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bend and form the two extensions A A of the blank shown in hip. 
5y, chapter 111 ., to the circular shape shown in Fig. (lo of the 
same chapter, and also to bend the end C C at right angles with 
the body in one operation, and as it shows a novel and rapid 
method for accomplishing the results desired it is worthy of 
attention. It is no simple job to bend and form a blank to the 
shape shown in one operation, hut by means of the die shown it 
was accomplished with ease. 'I'he principle of constructing the 



FIG. 250.—VERTICAL CROSS-SECTION OP BENDING AND FORMING DIE. 


parts for forming the circular |iarts is somewhat similar to that 
of another die shown in this chapter, hut the application of it is 
entirely different. As the engravings show all that is neces¬ 
sary in order to clearly understand the construction of the parts, 
we will confine ourselves to the description of its operation and 
use. 

The manner in which the forming and bending of the blank 
is accomplished can be understood from the sectional view of 
the punch and die in Fig. -250, which shows the blank in position 
at M on the die P, it being located by the locator K. The in- 




176 


UIES, THEIR CONSTRUCTION AND USE. 


dined stud is within the slide and as the punch descends, the 
portion J hends the two ends A A of the blank into the die 1 ’, 
which causes them to spring clear of the forming slides X and 



(), at the same time the portion L of the punch bends the opi- 
posite end of the blank down over the edge of the die at y. As 
the punch I bottoms on the die, it remains stationary while the 
holder continues to descend, and with it the inclined stud, wdiich 
_ I ■ , , causes the forming slide to _ 

ii:| I rl!i move inward and form the 

:| R j i(ii| ends A A over the punch P 

jl ' I ' |li|| }• thereby finishing the I 

_ 1 ^, Jljll ends to the shape required. Mj 

_ y r L__liJ As the punch rises, the ten- j|_ 

KiG. 252.—THE PUNCH. sion of the spring in the 

holder is sufficient to keep iJ 
the punch I stationary until the forming side has been || ,1 
moved back out of its way by tbe inclined stud bl. 

The punch then rises and the finished work rises w'ith r 

it and is slid off by hand. 

This punch and die can be operated very rapidly, 253. 

and when once it has been set correctly, it is impossible 
to produce anything but good work in e,xact duplication. We 
do not think that the results accomplished by this die in one 
operation could he attained by any other means in as simple, prac¬ 
tical and inexpensive, as well as rapid manner, and as such we 
think the design and method of construction could be adopted 
to advantage for the rapid ]>roduction of a large variety of bent 
and formed blanks of the type shown, which it is impossible to 
produce in one operation by dies of simpler construction. 


FIG. 253. 
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PERFOR.XTINC. DIFS I-IIU IIIIN' .\M) HK.WY STOCK. 

The ('sc of Tcrforaliiiir Dies. 

The construction of jmndies and dies for piercing or per¬ 
forating sheet metal is com])arativeIy sini|)le and, as no intricate 
inetiiods are involved, we will coniine ourselves to descrihing a 
few sets of dies and to the setting forth of the most approved 
means for the accom])lishment of the desired results, from tire 
punching of a single hole to the multiple \iunehing of any inimher 
of holes. The construction of the dies is usually similar to that of 
the "gang” type, and they are used for operations on work rang¬ 
ing from ornamental thin sheet metal articles to the punching ot 
holes in steel beams and boiler-plates. The holes iiierced may ho 
of any shape and spaced as desired, ()ftcn a number of smidl 
blanks are produced at each stroke of the press by dies of this 
class, a sheet of metal of the re(|uired width being fed to the dies 
automatically. Perforated sheets of different metals arc now 
in great demand and arc used for a variety of purposes too nu¬ 
merous to mention. 

The Construction of a Simple Piercing Punch and Die. 

In Figs. 254 and 255 respectively we show a sectional view of 
a piercing punch and die and a plan view of the punch. This 
die was used for piercing the six holes R and the large one in the 
center of the drawn shell showm in Figs. 256, 257. The die 15 
made of tool steel with a hole bored through the center was set 
upon the dividing head of the miller and the six holes were in- 
ilexed, centered and drilled. The die was then hardened .and 
drawn and the holes ground and lapped to size—grinding the 
large one and lapping the six small ones. The bolster A was bored 
to admit the die R with a clearance hole in the base, two holes 
E E being drilled in the ends and one Ixired at the top to admit 
the gage plate C. This was fastened to the die R and within 
A by six round head screws D D. the face of R was ground, the 
various parts assembled and the die was complete. 

The punch consists of a cast iron holder F, turned and fin- 



riG. 254.—SIMPU; riKKClNG DIE. 

shown. The holes for the six small pimches H were transferred' 
through the die I! to the face of the holder F and drilled and 



FIG. 255.—PLAN OF PUNCH. FIGS. 256 AND 257.—THE WORK. 

reamed to size, after which the hardened and ground punches. 
were let in and fastened by the set-screws M. 
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Now came the stripper plate L, for stripping tlie work from 
the punches, which titteil over them freely. See h'igs. 254 ami 
255. The studs III with heads 3-16 inch larger in diameter 
than the bodies were screwed into the plate L; three holes J J J 
were drilled in F to allow them to move up and down freely, and 
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were counterixired half-way down to allow the heads I I I to 
shoulder and to keep the plate L even with the face of the punches. 
The three spiral springs K K K were slipped over the studs I and 
the took set u|) in the press. The work was now placed within 
the gage plate C, the punch descending, the large punch G 
hlanking the center hole and entering the die first, and continu¬ 
ing down until the small punches had pierced the work. On the 
up stroke the work was stripiied from the punches by the stripper 
plate L actuated by tbe springs K K K. 

Piercing Tu'o Holes on Opposite Siiles of Drawn ShDls. 

In I'ig. 251J is shown a horizontal two-slide foot press equipped 
with die and punches for ininching simultaneously two lu.'les or 



EIG. 259.—UORIZONTAI, TWO-SUDE; EOOT 1‘RESS. 

slots on opposite sides of drawn shells. As the half-tone shows 
everything plainly, very little description is necessary. The die 
is located in the center and is made with cutting edges on op- 
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posite sides and a clearance hole tlironpli the bottom as an oscajic 
for the scrap or pnnchings. The punclies are of steel ro<l and are 
located and fastened in puncli holders or chucks winch are ad¬ 
justable and mounted on slides winch are proviiled with adjust¬ 
able gibs, leach slide, as shown, is ciiuiiipcd wtih an adjustable 
stop to allow of inercing shells of dirfcient tliameters. Dies of 
this type when used in a macbiiie of the class shown arc very 
convenient for rapidly and accnratclx piercing shells for lamp- 
burners, satchel locks, and a varietj of other shells rcipiirmg 
holes punched on opposite sides. 

Fixliircs for Pcrforoliii^ llitnicrs oiul Other Shells. 

Figs. 2fK) to 2t)4 show live dilfcrcnt sets of |)crforalmg lixtiircs 
in position on presses for peiforatmg bitriier shells, etc. Fix¬ 
tures of this tejic are used ver\ exteiisivel) for work wliieli it is 
desired to perforate all around. 1 he eoiistriiction of the |iuiiehes, 
dies and fixtures used reiiiiires little descri])lion :is the half-tones 
show nearly all that is necessary for an intelligent understanding 
of their adaptation and ii'c 

These attachments shown here represent only a few of many 
perforating devices winch are used lor sheet metal shells of 
various shapes. The attaelniieiits shown m I'igs. jtxj and 261 are 
made foi tajier and crowning shells, which necessitates the setting 
of die holder and rotating device at tin angle to (he lower face of 
the slide. The other attaclinients tire for perforating cylindrical 
work. I'kir (lerforatiiig special sha)ies of shells special attach¬ 
ments have to be dcvi.scd. I'he miinber of holes perforated at 
each stroke depends upon the shape ot the shell operated itpon. 

In attachments of the type shown the (lerforatiiig die, with a 
chuck of suitable shape, is inoniiled on a dii holder, and a rat¬ 
chet having teeth spaced to suit the spacing of the holes de¬ 
sired in the shells, is mounted and arranged to rotate ihe shell at 
each stroke of the slide. Ily the use of such attachments (ler- 
forating may be done at the rate of 150 to 2(X) strokes a minute, 
according to the size of the shell and its sha|)e. 

The adjustments of the (larts of these (lerforating attachments 
arc easily and quickly made, so that but a short time is rc<[uired to 
change the attachments from one style of shell to another. I’resses 
in which such attachments are used are often furnished with a 
latch lock for the clutch connection, which is automatically re¬ 
leased after each complete revolution of the article on the per- 
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FIG. 263. —SHEI.LS. FIG. 264. 


FIXTURES FOR PERFORATING RURNER.S AND OTHER SHELLS. 
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forating chuck, thus stopping the press automatically after the 
requisite results and number of strokes have becirtinade. 

Press With Cam-Actuated Sln[>[<cr fur Perforating Sheet Metal. 

For perforating articles of considerable size or flat plates 
which are to be afterward drawn and forineil to shape, or left flat 
as the case may be, dies of the usual constniclion will not do, as 
on such dies stationary stripiters are used and they are liable to 
distort the metal punched by them, often to such an e.stent as to 
require subsequent straightening. 

To overcome this defect, a press with a cam-actuated stripper 
should be used, especially on accurate work such as parts of 
clocks, electric instruments, etc. A press e(|uippcd in this man¬ 
ner is shown in Fig. 2C5. As shown, the stripping device is sncli 
as to leave a clear space between the punch and die, thus allow¬ 
ing of the operator mani]Hilating and observing the work quickly 
and accurately. The action of the stripiier when the press is 
being operated is as follows: The stri|iper plate strikes the 
blank first, or article as the case may be, straightening and 
clamping it before the punches enter, and holding it under jires- 
sure while the punching and stripiiing are being accomplished. 
In this manner the blank or formed piece comes out perfectly 
straight or true. The ])unchcs used in a press of this type may 
be made considerably shorter than where a die with a stationary 
stripper is used, thus making them considerably more resistant 
and durable. Also, in this manner, a smaller hole in propor¬ 
tion to the thickness of stock may be jiierced, because of the close 
support which is given to the punches by the movable stripper up 
to the point where they enter the stock. 

Piercing and Blanking Armature Disks in One Operation. 

In Fig. 266 we show a set of dies as located in an inclinable 
press for accurately piercing and blanking armature disks for 
small generators and motors. The press is equipped with an auto¬ 
matic knock-out and its inclined position allows of the blank after 
being punched and pierced being lifted out of the die and sliding 
off at the back by gravity. The pierced blanks are usually pro¬ 
duced by dies of this type from stri])s sheared to the necessary 
width. .-\s shown, the construction of the dies is such as to al¬ 
low of the outside and the inside of the disk being punched sim¬ 
ultaneously, after which it is held lietwccn the face of the blanking 
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])unch and the face of the pad and descends far enough to allow of 
llie piercing punches, which arc located around the die, piercing 
the holes. The finished disks as produced by dies of this con¬ 
struction are shown on the lloor beside the press. 



no. 265,— riticss with cam-actcatkd stripeer eor 
I'KREOKATING SHEET METAL. 


.-1 Quadruplicate Automatic Slide Die for Piercing Conical 
Shells. 

The die shown in Figs. 267 to 271 was used for the economic 
production of a pierced brass shell which was being manu¬ 
factured in large lots and which formed the draft regulator of a 
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new burner of the “Bunsen" type. .-\s the chief feature sought in 
this line of manufacture is the reduction of cost and tlie elimina¬ 
tion of as many ojicrations as possiliie, a die which allows the 



FIG. 266 —INCr.INAIlI.E AU.MATUUK DISK-CCTTINO I'RE.SS, WITH 
I’OSITIVE KNOCK-OUT DEVICES FOR PUNCH AND DIE. 

accomplishment in one that which usually requires three or more 
operations cannot fail to interest. 

The shell to be pierced was of conical shape, as shown in the 
section P P, Fifj. 267, and was blanked and drawn and a hole 
]iierced in the bottom at Q in a previous operation. To finish the 
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shell it was necessary to pierce it at four points equidistant 
around the conical portion with an oblong slot I and two circular 
holes J J on each of the four sides. To accomplish this in one 
operation the die, I'ig. 267, was constructed. A plan of the die 
is shown in Fig. 268, and of the inclined studs and holder in 
1 ''ig. 269. The die is of the automatic slide type, quadruplicate in 
action, punching from four sides at the same time by means of 
four slides, in each of which is located a set of punches, which 



FIG. 267.—VERTICAL SECTION OF DIE. 


are worked back and forth by means of inclined studs which are 
located and fastened within a holder, which is in turn located and 
fastened within the [iress ram. 

All the parts of the die proper are contained within a holder 
or base A A. This base resembles the usual die Ixrlster, but in¬ 
stead of being cast iron was a forging of wrought iron, for rea¬ 
sons which arc at once obvious. This forging w’as finished with a 
circular raised portion and with an extension to the base at each 
end for fastening it to the press bolster. Before starting to ma- 
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chine the holder further the piercing die H fl was got out. A 
piece of round annealed steel about 2 inche.s long and tlie same in 
diameter was first Ixired to the shape and size shown, terminating 
in a shoulder at L L, and then finished with a hole of smaller 
diameter straight through for the clamiiing sleeve. The die was 
then turned outside and tlie ends were finished to the shape sliown 



FIG. 26S.—IM.AN OF I.OWKH 
SECTION. 



ITG. 269. PI.AN OF Ul’I’ER 
.SECTION. 


in the detail drawing, h'ig. 271—that is, to fit tightly the inside of 
the shell to he ])ierced and then reduced for the remainder of 
its length to the diameter shown. 'I'he outside was then nicely 
polished and we were ready to locate and finish the four sets of 
piercing ilies. 

The ])Ositions in which these dies ate located and the man¬ 
ner in which they were worked out can he understood from h'ig. 



FIG. 270.— PUNCH SLIDE. FIG. 271.—DIE PROPER. 

267, A mild steel stud was turned with a taper stem to fit the 
dividing head of the universal milling machine and the other end 
to a driving fit within the smallest end of the die blank. The ar¬ 
bor or stud was then driven into the die blank and the taper end 
located within the head of the milling machine, which was then 
set vertical. The holes for the round piercing dies J were then 
located and spotted and drilled by manipulating the feed screws 
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and getting the distances, wliich had been previously deter nined, 
tinishing the holes within a reaming size of the diame'.er re¬ 
quired. The locating of the oblong piercing dies was accom¬ 
plished in the .same manner, they being located directly in the 
center of the blank in each position. The accomplishment of 
these stqiarate results, of course, entailed considerable tine, pa¬ 
tience, skill and a thorough knowledge of the use of the un.vcrsal 
miller. 

After all the foregoing had been accomplished and the holes 
being drilled at what were to be the extreme ends of the oblong 
piercing slot K, the die was removed from the arbor and the round 
piercing dies were reamed to size, reaming each two holes which 
were in line with each other at the same time. .'\ slight clearance 
was then given these dies by inserting a small taper reamer 
through the holes from the inside and holding the jirojecling end 
in the drill chuck while reaming the holes. The oblong dies 
were then worked out in the usual manner, tirst by hand, w ith 
a file, and then finished in line with their ojiposites and to dupli¬ 
cate size by forcing a broach tliroiigh them. The die was then 
hardened in oil, and drawn to a medium straw temper and the 
outside ground, which gave all the dies a sharp cutting edge and' 
allowed the shells to fit nicely over it. 

The forging A A for the die holder was now' machined. It 
was first strapped to the lathe face-plate with the bottom u|) and 
finished at li It as a locating surface, at C C for the stri|iper pin 
adjusting screws and at D 1 ) for the clamping nuts AI. A hole 
was bored straight through for the clanqiing sleeve K and reamed 
to size. The forging w'as then reversed on the face-plate, a cut 
was taken off the to|). and a seat was bored to locate the die in, 
as shown at G G, the outside of the round top was turned and 
the ends .\ were faced, this being iiossible at the one setting as 
the work was located and fastened to the face-plate by means of 
screws let in from the back. 

We were now ready to mill the four slide-ways for the four 
punch slides. This was done by strap|iing the forging on paral¬ 
lels to the table of the universal miller; milling the slide-ways by 
means of an angular cutter and the vertical attachment, first locat¬ 
ing the work so that the slide-ways would come as central as 
possible with the die seat at (1 (I, then milling straight across, and 
finishing the two ojiposite slide-ways as shown; finishing so as to 
allow' of a gib for each slide. The two remaining channels were 
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milled by feeding the work against the cutter at right angles to 
the first two. Care was taken to have the cutter sharp, and a 
good ilow of oil running on it while cutting, so as to get as 
smooth a finish as jxtssihle. 

The hollow clamping sleeve K for locating and clamping the 
die was of tool steel and was first bored and reamed to the dia¬ 
meter shown, as an outlet for the itunchings. It was then 
turned on the outside to fit snugly the center hole in the holder at 
!■' !•', with a head at L L to clamp the die down, atid threaded at 
the other end for the nuts. 1 loles were drilled around the inside 
of the holder on a radius shown in the ]>lan view, Tig. ^(>8, for 
the four stripper pins M. drilling all holes entirely through, and 
enlarging and tapping them at the back lor the spring adjusting 
screws. 

The four punch slides or rams i, 2, 3 and 4 were of tool steel, 
milled all over and fitted to the channels in the holder. The 
inclined holes in each slide were then worked out, finishing each 
to the same angle with the slide face and polishing the wearing 
surfaces as smooth as possible. The locating of the punches 
within the pads T and the locating in turn of the pads on the 
slide facef were accom])Iishcd as follows: T'our pieces of mild 
steel were planed u]i and milled to the angular shape of the slide 
face, only smaller all around, as shown at T in the detail. Fig. 
270. 'Hie four oblong piercing punches U were finished to fit 
the die, hardened and drawn to a dark blue temper, atid one let 
into and located in the center of each of the pads, getting them 
in the approximately correct position; they were then upset or 
riveted at the back to prevent pulling out when in action. Next 
the piercing die It H was located and fastened within the holder 
and adjusted until the pads would rest squarely against the faces 
of the punch slides, and the punches enter the dies nicely. Each 
of the pads was then securely clamped to its slide face, the slides 
were removed from the holder and the holes drilled for the two 
dowels I I in each and into the slide. These holes were then 
reamed and the pins driven into the pad, fitting snugly into the 
holes in the slides. We now had a perfect alignment of the 
oblong piercing punches with their dies. The two flat-head 
screws were then let into each pad and slide, and the pads were 
relocated to their respective slides. 

The holes for the two piercing punches in each pad at V V 
were located by entering a slide into its channel and moving it 
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up until the oblong piercing punch had entered the die; then, by 
using an extra long drill of Stubs wire, the holes were located 
and spotted in perfect alignment, drilling through the dies and 
allowing the center drill to enter the hole opposite the projicr 
piercing die and project through the piercing die and spot the 
pad. This operation was repeated until the holes for all the 
punches had lieen located. The holes were then drilled and 
reamed to the required size, slightly countersunk at the back, and 
the punches of Stubs wire let in and upset, leaving them some¬ 
what longer than the oblong piercing punches. The stripping 
pins were then got out, as were also the springs and adjusting 
screws, and all parts were assembled within the holder A A. 

There now remained to finish the four inclined studs i, 2, 3 
and 4, the holder for them and the spring pad Z for holding and 
locating the work on the die while being jiierced. The inclined 
studs were of tool steel, and a brief description will suffice. The 
portions f f are straight, so as to move down a certain distance 
while the work is being seemed on the die by the siting pad 
Z, and arc then finished at e c to the same incline as the holes S 
in the slides. They are finished with a stiff wire shoulder at 
d d, to locate against the face of the hoUlcr, and die end c c is 
turned to fit tightly. The locating, spacing and finishing of these 
four stud holes in the holder was accomplished to the desired 
degree of accuracy, by chucking the holder by the stem in the 
dividing head of the universal milling machine, indexing for four 
and spotting the holes and afterward drilling and reaming them 
to the size required on the drill press. 

The drawn shell is slipped over the die by the hand of the 
press operator and rests on the tops of the four stripping pins 
M, two of which can be seen. As the operator places his foot 
on the treadle, the holder, in which are located the inclined studs, 
commences to de.scend, all parts of the die remaining stationary 
until the spring pad a a strikes the work and commences to force 
it down on the die, when the inclined portions of the slide studs 
strike the faces of the inclined holes in the slides and commence 
to move them inward. The spring pad. a a having meanwhile 
forced the shell down on the die remains stationary, while the 
holder in which it is located continues to descend and the inclined 
studs move the slides toward the die, all the punches pierce the 
work and enter the die. The inclined stud holder then ascends 
and the slides move backward, and, as the piercing punches clear 
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the work, tlic spring pad a a rises from the shell, which is in 
turn stripped from tlie die by the springs under the four stripper 
pins M, and the spring left in the metal by the piercing is suf¬ 
ficient to cause the shell to spring clear of the die as soon as 
the stripper pins loosen it, and, as the press is tilted or inclined, 
the pierced shell drops off at the back and another can be instantly 
located. 

Regular and Staggered Perforating. 

In Figs. 272 to 287 arc shown a number of samples of ])cr- 
forated metal. As shown, some of the patterns are staggered ami 
others are regular; to pnaluee them a single gang or row of 
punches or a double row are used. When a double gang of 
punches and dies are used the metal is usually fed tuitomtitioally 
by means of a roller feed to a press of the type shown in log. 
288. The construction of the punches and dies used in a press 
of this kind is such as to allow of removing any one of a num¬ 
ber of punches or dies without (iisturbing the others. 'I'he 
punches are usually located in a cast iron holder which is fitted 
to a dovetailed channel in the face of the press ram. The punches 
are short and stocky and are fastened by set screws. The dies 
are tool steel bushings hardened and ground and let into holes 
drilled and reamed in a bolster of similar construction to that 
used for the punches. The bushings are also fastened by set 
screws. The press shown in Fig. 288 will punch one hundred 
and fifty-four holes in '/(-hich plate at each stroke of the ram. It 
is provided with a roller attachment consisting of four adjust¬ 
able rolls, 6 inches in diameter and 54 inches long, which feeds 
the stock automatically in multiples of sixteenths of an inch up to 
4 inches. For heavy work the back gears are used, while for 
lighter work they are thrown out so as to give a higher speed. 
The slide adjustment is such as to allow of raising or lowering 
it to overcome the shortening of the punches through wear. 

Perforating Press xeith Automatic Spacing Table. 

Fig. 289 shows another type of press used for perforating 
flat sheets of metal. A sample of the work accomplished in this 
press is shown in the same figure. The punches and dies used 
on this job are shown located and fastened wdthin the press and 
their construction is plainly shown. The press as equipped 
punches a row of forty-three pi-'meh square holes, 3-16-inch 
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FIGS. 272 TO 277. —NEEDLE SLOT SCREENS—SAMPLES OF 
PERFORATED METAL. 
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PIGS. 278 TO 281. —SAMPLES OP'PERFORATED METAL. 





FIGS. 282 TO 287.—SAMPLES OF STAGGERED PERFORATIONS 
IN SHEET METAL. 
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spaces, in >4-inch plate and feeds the plate forward for the 
next row. When square or irregular shaped holes are to be 
punched, as shown here, the dies are usually worked out in one 
long piece of tool steel or a number of segnieuts are u.sed, as it 
would be impossible to secure a perfect alignment between all 



FIG. 288. —PRESS MH.E ROLLER FEED FOR I’ERFORATING. 


punches and dies where bushings were used, because of the irregu¬ 
lar shape of the dies. 

Double Roll Feed Pcrforatiiif; Press Ilavitve, Lateral Feed for 
Staggered Patterns in Perforated Metal. 

When irregular or staggered patterns are to be produced in 
perforated metal by means of a single row or gang of punches 
and dies, a press with a roll feed having a lateral motion must 
be used. We show a press of this type in b'lg. 292. This press 
equipped with suitable tools will punch 240 }4-inch holes in 
l-l6-inch plate, staggering the pattern as the metal is fed. It is 
equipped with a cam-actuated stripper and the feed rolls are 
provided with a side motion which automatically shifts the 
metal sideways at each stroke, thus allowing of perforating a 
staggered pattern, Fig. 290, by means of a single row or gang 
of dies. This reciprocating motion which shifts the feed rolls 
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can be easily adjusted for different patterns, and should amount 
in each case to onc-lialf the distance hetween the centers of tlic 
holes in the dies. The e.xpense of constructing dies for use in a 
press of this type, cmhodying, as it docs, one-half of the holes 
and punches that would otherwise he required, is about one-half 
the usual cost. Ify omitting the intermediate holes in the dies 
the remaining ones are far enough apart to allow of using steel 



FIG. 289. —PERFORATING PRESS WITH AUTOMATIC SPACING TABLE. 

bushings in a machine steel or cast iron holder, as shown in Fig. 
291, thereby obviating the difficulties of hardening dies made 
in one piece or segments, and permitting the quick repairing of 
any damage done to any of the holes by inserting a new bush¬ 
ing, which will amount to no more, in the way of time and 
e.xpense, than putting in a new punch. 

In a press of this kind the feed-roll brackets are so hinged 
on the frames that they can be easily swung back for the pur- 
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pose of clianginjj or adjusting any of the tools. The support 
of the stripper is made in sections, each of which can he swung 
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FIG. 290 —STA('.('.HKED PATTERN. 
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forward for removing or replacinj^ any of the punches. The 
])iinchcs arc backed against a steel bar wbicb is ako made in 
sections, so that there is no need of distnrhitpt; more (ban a 



292.— LARGE PERFORATING PRESS W’lTH DOUBLE ROLL FEED, HAVl 
lateral MOTION FOR STAGGERED PATTERNS; ALSO EQUIPPED WITH CJ 
AOTT’ATEn STRIPPER. 
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section of it for the sake of replacing a broken or sheared punch. 
A ])ress of this ty|)e when properly etiuipped with tools will 
])unch in ten hours forty sheets 50 x yO inches of No. 16 iron 
with J^-inch round perforations of any ordinary pattern. 

For perforating very heavy sheets, or where but a small 
quantity of the same pattern or design of perforating is wanted, 
it docs nut generally pay to make dies for the entire wddth of 
the sheet, such as are used in the press shown in log. 2y2, which 
finishes the whole sheet in one jiassing through. Instead a press 
with an accurate sliding table should he used and the dies 
made to perforate a row of holes in one-half of the width of the 
sheet, thus necessitating the jiassing ol the metal twice beneath 
the punches. 

The Constnicliiif; of a Special Punch Press for Perforaling Tin 

h'crnilcs. 

The press was for punching two rows of holes in tin ferrules 



of the shape shown at E, Fig. 2ys. These ferrules were used 
as frames and .stiffeners for hictcle handle tips, and after being 
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punched were set into a mould and a composition resembling 
rubber run around tbem and into the boles, 'riiere were to be 
tv\o rows of boles, fifteen in number, spaced eiiitally around the 
outside, five in the toji mu and ten in the bottom. .\s will be 
seen, it was impossible to devi-.e a practical means for pniicbinji^ 
tbem in one operation in the onliiiary |iouer pri'ss, so the special 
punch ]iress shown here was desii^ned and made. 

At first a circular casting A, Figs. 294 and 295, with a 



bub on the back or under side was faced and bored. A recess 
was also counterbored tor locating centrally the die F. 1 be 
casting A was turned and linislied on the outside and was then 
reversed and a liole bored ami threaded for the central stud D. 
After the bub was faced it was ready for the miller. As shown 
in Fig. 293 there arc five rams, or slides, equally spaced and 
radial, and equipped with three punches each. In milling the 
channels for these slides a tiireaded arbor, fitting the bub of 
the casting with a wide shoulder for the hub to rest against, was 
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made and finished with a taper shank fitting the dividing head of 
the universal miller. It was then set up on the table facing the 
spindle by using the extension plate. The table was raised and 
moved until the work A was perfectly true and central with the 
spindle. This was done by using a bent scriber in the chuck and 
truing the center hole in the work by it. An end mill of the 
size required was used to mill the channels, indexing for five, 
starting from the center and running straight through to the 
depth shown in Fig. 294. 

The five slides H, of machine steel, were then made to fit 
the channels in A snugly, leaving a margin on each side even 
with the top of A, and 9-32 inch wide for the gibs. These 
gibs, or plates, were of 3-16-inch thick cold-rolled stock and 
were fastened with six screws each, as shown. The ne.xt thing 
was to drill the holes in the slides B for the punches. This was 
a ratlier delicate job. The slides were first finished to exactly 
the same length as the channels and then located in the channels 
in A with their ends even with the outside of A. The plates or 
gibs were then tightened, holding the slides fast. The casting 
-A. was now replaced on the dividing head with the work upward, 
and the table was raised until the work was high enough for 
the top row of holes. A small center drill was then held in the 
chuck and the head revolved until the exact center of one of the 
slides coincided with the point of the drill. The center was 
then carefully spotted and the head moved one-fifth of a turn 
to the center of the next slide. This center was drilled, and 
the rest likewise. A drill the diameter of the punch was used 
and each hole drilled to tlic desired depth. I he table was then 
raised for the next line of holes, shown in Fig. 296. As there 
shown, there are two holes in each slide 5"i6 inch apart, each one 
an equal distance from the center of the upper one. The table 
was moved along exactly 5-32 inch and the hole centered; then 
indexed for five, the holes drilled in the other four slides, and 
the starting point was again arrived at. The table was now 
moved in the opposite direction 5-16 inch, and the other holes 
centered and drilled. We were now sure that the holes were 
accurately spaced and correct, and the exact distance between the 
two lower holes and the distance between the centers of the upper 
and lower lines were noted. The slides B were then scraped 
and eased to a sliding fit. They were then removed and a slot, 

inch wide and 13-16 inch long, milled through from the top> 
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as shown at F, Fig. 296, being sure to get them all the same 
distance from the faces. A 9-32-incli hole was let through from 
the side at G and the slides were finished. 

The central stud 1 ), the construction of which is shown 
clearly in lug. 295, was made—it re<iuires no description. .Si.x 
holes were drilled through the huh A, ctiual distances apart, with 
a 3-32-inch drill, all on a 13-32-inch radius, for the pins of the 
stripping attachment, which was made as shown in Fig. 295. 
It consisted, first, of a cast iron collar W, 7-16 inch thick, bored 
and reamed to fit the stud 1 ) nicely. Six c(|ually spaced holes 
were drilled with a radius sufficient to clear the largest part of 
the stud, and deep enough to allow six steel pins X, 3-16 inch 



FIG. 296.—PUNCH FIG. 297.—DOWER DEVKR YOKE. 

SLIDE. 

in diameter and inches long, to he dfiven into a shoulder. 
Six pins V, 3-32 inch in diameter and 15-16 inch long, were 
cut off and inserted in the holes drilled in A. Ihe collar VV, 
with the pins X, was then slipped onto the stud D, resting on the 
shoulder as shown. The stud was then screwed tightly into A, 
the pins V resting on the upper side of W. 

The lower lever yoke is shown in Fig. 297, from which its 
construction can be understood. The slide levers are shown in 
Fig. 298 and require no description. The other parts of the 
press require little explanation; a casting with a bearing at each 
end, being finished and bored to admit a driving shaft, which 
turned with an eccentric in the center, giving the yoke X a 
movement of 13-32 inch. 
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The press complete, the next thing to tackle was the die, 
which was an accurate piece of work indeed. The manner in 
which it was made can be seen from the engravings and under¬ 
stood from the description of the die shown in Fig. 267 of the 
quadrui)licate piercing die, 

liy reverting to h'ig. 294, it will he seen that the upper 
works arc fastened to a cast iron frame, which in turn was 
fas lened to the top of the bench in such a way as to be within 
easy reach of the operator. The lower part was fastened to a 



'kid .and the skid fastened to the floor. When operating the 
work a ferrule was ])laced over the die by hand, as shown in 
big. 294, the yoke moving downward causing the levers H 
to move the slides I! iinvard, thereby lumching all the holes 
at once. On the return stroke, the yoke Y moving upw'ard, until 
the slides had traveled back half-way, coming in contact wdth 
the lower stripper ])ins X, caused the stripjjer to move upward 
and the pins \’ to striji the work T from the die. The action 
of the press was very fast, and the spring left in the w'ork by 
the punching was enough to cause it, ,vhcn the |)ins V struck it, 
tii spring clear of the die. 
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Dcfiiuui^ of the I'cruii—I sc of the Tools. 

We will now take up a class of ])re^s tools and li.xturcs which 
have hecn adapted to accomplish results in the workint; of sheet 
metal parts and articles, winch a few tears hack were attained 
only by spiininpy. This class of tools have now been iinproveil to 
such an extent that thc\ have coin|ilclclt sniiersedeil the old 
methods. 1 he operations in which these tools aie used are known 
as curling, wiring, and seaming operations, respectively, furl¬ 
ing consists of |)roducmg a curled edge around the top of any 
formed or drawn article or jiart of shert metal. Wiring is the 
curling of the top of such articles around a wire hoop, when the 
vessel or shell rei|Uires siirfening. dhe tools used for both curl¬ 
ing and wiring are almost of the same constrncHon. Seaming is 
the u))seltin,g and joining of two or more parts of an article to¬ 
gether, or joining the two edges of a shell, which has been rolled 
or formed from a stri]), together in such a manner as to fasten 
them pennanentlr. 

The use of dies for the operations mentioned above will give 
satisfactory results in all cases, ;ind the results accomplished by 
them are not to he conpiared with those attained by the old 
methods, as their work is more uniforin and the saving of time 
and labor great. In strai,ght-sided w'ork, and work hut slightly 
flared, the metal will ho turned, wdicn wiring, around the wire 
and under it f|uite perfectlv at one stroke of the press, hrom 
2.000 to 8,000 pieces can he wired tier day of to hours, according 
to the size of the work and the skill of the operator. In the fol¬ 
lowing pages arc shown various types of curling, wiring and 
.seaming dies and fixtures together with the presses in which they 
are used, and as the illustrations are very clear only a slight de¬ 
scription of the various types of dies and fixtures, the action of 
the pres.ses and the manner in which the work is produced, will 
be necessary. 
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Curling Dies—Fundamental Principles—Action of the Metal. 

Figs. 299, 304 and 308 show cross-sectional views of dies 
wliich may be used for curling the edges of circular-drawn shells, 
and as the engravings are very clear, we will dispense with a de¬ 
scription of their construction and confine ourselves to the prin- 



FIC. 299.—CURLING TOOLS. 


ciples involved; the action of the metal during the process; and 
the manner in which work of this kind is produced. 

In work of this kind it is not possible to see the action of the 
metal while the die is working, but by setting the die in the press, 
locating a shell, and coming down with the ram by hand until 
the upper die begins to form the metal and then backing the 
press, taking out the shell and seeing how the curl has com- 
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menced, and repeat two or three times until the ram has reached 
the full length of its stroke, one will be able to see the exact action 
of the dies and the metal. The groove in the upper die (or lower 
die as the case may require) must be finished to a perfect half¬ 
circle of the radius rciiuircd, and must he highly polished and 
free from cuts or scratches. Figs. 300 to 303 show how the 
upper die forms the edge of a half-round drawn shell, showing 


B 


FIG. 300.—CURL STARTKD. FIG. 30I.—HALF CURLED. 

the results accomplished at various stages of the descent of the 
die. As shown in the first stage A, tlie metal has commenced to 
curl; at the next stage H, tiic metal has curled to a half-circle of 
the width of the curling groove in the u[ii)er die. At C the third 
stage is shown, the punch continuing to descend, and as the pres¬ 
sure is now on top of the half-circular curled edge it causes the 
metal to curl further around until the circle is complete, as shown 





FIG. 302.—THREE-QUARTER 

CURLED. 



FIG. 303.—FULLY CURLED. 


at D. As will be understood, only one operation is necessary to 
curl the edge of a shell of the type shown, as the metal once 
started around the curling groove of the upper die follows or 
continues on the same radius as long as the pressure continues; 
thus a shell may be quarter-curled, balf-curled or completely 
curled by the same die, according to the length of stroke to which 
the die is set. 
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I'lO. 304 —CUIilJNO TOOLS. 


When it is desired to curl the edfjes of a .shell of the shape 
shown in Fig-. 305 to the shape siiown in Fig. 307 two dies are 



First Opoi-atlou 


FIG. 305. 

necessary. The first die is a bending die and is used to bend or 
form the edges to a vertical position as shown. The second die 

Cwoiid OiKiratlori Curllmf Oporatloa 

FIG. 306. FIG. 307. 


used is shown in Fig. 304 and the manner in which the edge is 
curled will he understood from the engravings. As shown, the 











no. 309.—SIIHM. AvS DRAWN. 


.'lose the wall of tlie shell while the edj^e is curJinf^, so that it 
s impossible for it to bulj^e out, which would be the case were 



FIG. 310.—SHELL AS BENT. 


FIG. 31 1 .—SHELL AS CURLED. 
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this portion of the tool finished otherwise: tjius, the metal being 
held securely, and having no place else to go, must follow the 
shape of the curling curve.' 

The curling of the edges of drawn shells by means of dies of 
the above type is done in endless variety, the articles worked 
upon ranging.from-shoe eyelets to bath tubs of both round and 
irregular shapes. The construction of the tools depends upon 
the shape of the shell, the thickness of metal and the diameter 
of curl required, but the principles involved are the same in all 
of them. ' •. 

The tools in Fig. 308 show how a shell of different shape 
may be curled. The shell as shown, hr Fig. 309 is produced in 
a combination die while the bending as shown in Fig. 310 is ac¬ 
complished by a bending die. Tlie curling as shown in Fig. 311 
is done in the die shown in Fig. 308. This shell differs from, 
the other only in that it has a flange or flat part between the cii-led 
portion and the body of the shell. In the upper die a pad is lo¬ 
cated so as to hold the flange of the shell tightly while the curling 
is being done, the pressure being exerted by strong springs at 
the back of the pad. Were no pad used in this manner, the metal, 
when the pressure is exerted on the edge of the shell, would 
creep back and buckle. 

Wiring Dies for Shell Work. 

The manner in which wiring dies are made and used on both 
large and small work will be understood from Figs. 312 and 3 i 3 . 
Dies of this type may be used for real wiring or false wiring on 
round or oval shells or cylinders. The bottoms of the shells may 
be any shape as long as they are properly supported during 
the operation. Fig. 312 shows a tool steel ring at A attached to 
the punch holder. The inner diameter of this ring must fit ac¬ 
curately the inner diameter of the shell to be wired, so as to pre¬ 
vent buckling of the walls. When a wire hoop is to be Inclosed 
by the rim of the shell the ring B must be used in the die, and 
should be arranged in such a manner as to return to its proper 
position after the up stroke, as shown plainly in the engravings. 

When in use, a wire hoop, which has been rolled or formed 
to fit the outer diameter of the shell, is placed in position on the 
ring B as shown, the shell being located within the die. The 
press is then stepped and the result of the stroke is shown m 



A Curling Punch and Die for Milk Pans. 

In I'ig. 314 are shown a curling punch and die and the article 
for which it is used. The illustrations show the construction of 
both punch and die plainly. As shown, the portion of the punch 
which docs the curling is composed of eight segments, so that 
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it shall have a contracting action, which is necessary because of 
the flared shape of the article to be curled. The action is as fol¬ 
lows : The article to be curled is located within the locating 
seat of the die and the punch descends until the edge of the ar¬ 
ticle strikes the half curve in the curling segments. The punch 
continues to descend and the metal follows around the curling 
curves, and, of course, as the diameter of the portion of the 
metal touched by the punch decreases, the segments contract, 
the punch descending until the edge of the metal has curled to 
within a shade of the body of the article. As the punch rises, 
the article remains in the die and the segments of the punch ex¬ 
pand so as to be ready for the next piece. 

A Curling Punch and Die for Deep Shells. 

\ curling punch and die for curling deep shells or articles of 
thin sheet metal, and the press in which it was used, is shown in 
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Fig. 315. Tile punch is located and fastened within the ram 
while the die is located on a sliiling table which tnay he pulled 
back and forth by the operator. The horn or die for locating 
the work is of a slight taper atul conseiptenlly a solid one piece 
curling punch can be used, as the decrease in diameter when 
curling is so slight that contraction is unnecessary. When in 
use, the table on which the horn or die is located is pulled out so 
as to allow of the article to he curled heing slipped over it. This 
is done, and the table shoved back to place against a stop. The 
punch then descends and the edge of the article is curled. The 
punch ascends, the table is iiulled out, the work removed, another 
located and the oper.ation lepeated. When a iiress of the type 
shown in Fig. 316 with an autoinatic.'diy actuated die slide is used, 
the articles cati he wired or curled much faster. 

irin'ii;^ Large IVor!;. 

In Fig. 318 are shown a set of dies for wiring large work. 
i\s shown, the dies arc located within a press w'hich has an e.xtra 
long stroke, thus doing away with the sliding table and allowitig 
of removing and locating the articles wired without trouble. .As 
will be seen, the w'lriiig punch is in segements so as to contract 
when wiring the edge of the work. I he ilie is e(|uip|)ed with a 
lloating ring supported by a luimher of springs. I'his lloaling 
ring is where the wire hoo]) is placed before the work is located, 
and it supports the wire while the |ninch descends and curls the 
metal around and under it. the stiffness of the metal heing suffi¬ 
cient to overcome the tension of the siirings and force the lloat- 
itig ring downward while the metal creejis under the wire, thus 
enclosing it within the curl. 

The dies, press and fi.xtiires shown in Fig. 319 illustrate how 
large pans of tin are wired. I'liis press is built specially for 
wiring, by means of dies of the construction shown, the top 
edges of foot tubs, heavy jiails and other large sheet-metal ar¬ 
ticles. The roller slide shown in connection with this press per¬ 
mits of removing the heaviest wiring dies with speed and ease, 
while the locking device, also illustrated, makes it impossible to 
tri|) the clutch while the die is heing returned to its correct po¬ 
sition, thus obviating the itossihility of costly accidents. 

Fig. 320 .shows another set of wiring dies as set up in the 
press for wiring large work. The construction of the dies is 
on the same principle as those described and shown in Fig. 319, 
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FIG. 316.—\VII<lN(i rUESS WITH AUTOMATICALLY 
ACTUATED DIE SLIDE. 
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FIG. 317.—WIRING PKJ-SS WITH ROHT.ER HEARINGS FOR 
SLIDE, AND LOCKING DEVICE. 
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riG. 31H.—wiring press with extra EONG vSTROKE 
KOK WIRING LARGE DEEP A\ORK. 





l-'IG. 319.—(il-AIu:!) DOrni.K crank ruhss with roi.i.kr tarlk and 
DH vS IN' POSITION POH WIRING LAKGI? SliJvUT-Mi;TAL GOODS. 
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the punch contracting as the wiring is accomplished. In the 
press shown the same attachments as descril)cd in the one shown 
in Fig. 3iy are used, 

Horicoiihil Dial Dress ll’il/t I'lck-otJ Atlaehnunl. 

In Fig. 321 is shown a press whicli is something of a curiosity. 
It is used, when eipiippcd with dies of tlie rei|uired construction, 



FIO. 321. —IIOIU/ONTAr, DIAL I’ltLSS WITH I’ICK-OI'I' 
.\TT.\Cn.Mi:NT. 

Used for neckinj^-iti, ctirluig, r<njii<hng, 01 swaging thf lop etlgos tf cans or other sheet- 
metal sliells. The oper-itor puls the ailioks ..n as tlu dial rt \ol\ cs. After Uie jmnch 
has performed its work Iht picci s are .tutoinatuallv puktd olT by a Gnjtping l•‘ulger 
De\ ice. From 40 to 60 pieces may be done i>er minute, .iccordiug to shape and style 
of work. 


for curling, necking-in, rounding or swaging tlic top edges of 
shells or cans. The horns on the dial are made to fit the shell 
which is to be worked upon, the operator putting the articles on 
as the dial revolves. After the punch has performed its work, 
the pieces are automatically picked off by a pair of gripping 
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fingers as shown in the illustration. With a press of this type 
properly equipped with dies, from 40 to (lO pieces may l)e finished 
per minute, according to shape and size of the work. 

Horning or Seaming Dies, Tools and Presses. 

A press specially c(|ui])i)c(l with an automatic fixture for 
<loul)le horning or seaming is shown in Fig. 326. I’y means of 
this machine e(|nii)])ed as shown, the two corner seams on large 
square cans having round corners wdth seam in the center may be 
closed at one blow. 'I'ms with shar]) s(inare corners rci|nire a 
coa.xing operation on single horn to start the seam over be¬ 
fore setting down on double horn press. The "horn” which is 
movable in wa\s, lias two working surfaces; the upper one is 
acted on b\ the "force” bolted to the ju'ess slide, while the lower 
one ill de.sceiidmg with the slide acts agaiiwi a stationary "force” 
fastened to the bed. It wall be understood that the two body- 
halves looseli hooked together are inished over the slidiiyg horn, 
which, by means of the adjustable slide gages shown, secures ac¬ 
curate size and position. Hi the use of this machine the capacity 
of the o])erator is nearly doubled, as compared with what can be 
done on an ordinary horn press. The press as shown in the 
illustration, is arranged for seaming five-gallon petroleum cans. 

Duplex folding and Seaming for Locked Scams. 

In I 'ig. ,3^7 ai'c shown the successive stages of a lock seam, 
and a jiress eipiipiied with the tools for accomplishing the results 
shown. In this cut the manner in which both an inside seam and 
an outside seam are finished is shown, two blows being neces¬ 
sary for each. The first operation is the forming of the hooks, 
and the second the smashing down and kx'king together. There 
is a large variety of work which requires finishing with locked 
seams of this kind. 

Double Seaming of Flat, Round, Deep Bottoms. 

For double seaming of bottoms, tops, and parts of round 
bodies together, the work is accomplished by special machinery 
and dies are dispensed with. A machine for this work is shown 
in Fig. 322 and diagrams of the w'ork done on it in Figs. 323 to 
325. These machines are used extensively for double seaming 
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“flat bottoms” onto tea kottlos, cofToo pots, paiK aiul similar 
goods in the (in and enameled ironware lines. 

'I'lie lower spindle, carrying the “inside cluieU or roller.” is 
mounted on ;i sli<ling plate, which is drawn forw.'ird for putting 
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on and taking off the articles. In the case of flaring pails, dish 
pans, and other articles which are smaller at the Ixtltom than at 
the top, the double-seaming is done against a solid plate of the 
size of the bottom mounted on the sliding spindle, hor buckets, 
cups, and other straight sided articles, collapsible chucks are 
used. These chucks are so made that they spread so as to fill 
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FIG. 326.— DOUni.E HORN PRESS FOR CLOSING THK TWO CORNER 
SE.VMS ON LARGE SQUARE CANS AT A SINGLE BLOW. 




FIG. 327.—DUPLKX l‘()Ul)IN(i AND SHAMING PKHSS, FOR FORMIN(i 
i AND CLOSING LOCKED SIDE SHAMS. 
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alonp the edge of the bottom, when the article is carried up 
against the upper chuck, and fold together after the work is 
done, so as to permit the rapid and easy removal of the seamed 
article. 

A Double Seaming Machine U'ith Blank Centering Device and 
Collapsible Chuck. 

In Fig. 328 is shown a double seaming machine which is 
equipped with a blank centering device and a collapsible chuck. 
The chuck is shown in log, 330, a diagram of the operation ac¬ 
complished in Fig. 329, and the work before and after finishing 
at the lower right. 

In this machine the treadle is made with a toggle joint to take 
the thrust while seaming. The separate view of the chuck shows 
.same drawn forward and in its extended position. In order to 
collajise it for the purpo.se of putting on the kettle Imdy to be 
.seamed, it is only necessary to disengage the hinge hook shown at 
the bottom of spindle bearing, whereupon the chuck draws itself 
together automatically. It is expanded to fill against the bottom 
edge of the kettle by raising the spindle until the book snaps in, 
after which the flat bottom is laid on and the slide pushed back 
into working position. 

Double Scanting Oral, Oblong, Square Shapes, Etc. 

Double seaming machines for seaming articles of irrcgulan 
shapes differ from others shown herein,in that tbe> are constructed 
so as to allow the seaming rolls to automatically follow the shape 
of the can. As they do the seaming at the top of the can, they 
are preferable for filled cans. In action, the pressure on the foot 
treadle, which rai.ses the pressure plate so as to clamp the can and 
the lid against the chuck, also throws in a friction clutch which 
starts the work. The double-seaming rolls, controlled by a cam 
made in a piece with the chuck and finished to the shape of the 
can, follow the shape of the can automatically, while the neces¬ 
sary pressure to form and finish the seam is inqiartcd by the 
handles. Phese pressure handles are so arranged as to relieve 
the hand of the operator from all vibrations due to the irregular 
shape of the cans. This machine can be readily adjusted for 
different heights of w'ork by means of a hand-wheel, and for 
different .shapes by exchanging the cam chuck, which can be done 
in a few minutes. 
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FIG. 32S. —DOUISI.K SEAMING MACHINE EIliCIPPEl) WITH IH..\NK 
CENTKRI.VG DEVICE AND COI,I.AI>SII)I,K CHUCK. 
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Rolliiti; Scums on Square Cans. 

The i-clling- of scams on s<iuare cans is accomplished in the 
following manner; The can is firmly held between two disks 
made exactly to fit the heads of the can, the upper disk being 
mounted on a vertical shaft fastened rigidly to the upper part of 
the main frame and the lower disk to a shaft passing through the 
lower part of the frame, and prevented from turning by an 
arm running in guides, but ca|)able of vertical motion imparted 
to it by a cam on the treadle shaft. 

The steel rolls which operate on the seams at the top and 
bottom are carried by a frame which rotates upon the up])er and 
lower stationary shafts and around the can. 'I'hese rolls are 
mounted on levers pivoted in the rotating frame, the op)H)site ends 
of the lever.s being ftirmshed with rolls bearing against star- 
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shajied stationarv cams on the two vertical shafts, which give the 
in and out motion re(|uired in passing around the corners of the 
cams. The rotating frame carries two sets of these rollers, which 
press on opposite sides of the cam at both the top and bottom, 
thus equalizing the side jiressure and rolling the seams more 
lierfectly than would be possible by the use of a single set of rolls, 
each scam being rolled twice in each revolution. 

There arc additional cams provided, which, as the machine 
comes to a rest, move the roll outward from the surface of the 
cam, so the latter may be removed from the machine. Attached 
to the bottom of the rotating frame is a bevel gear meshing with 
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a ]Mnion on tlic |)ulk‘> sliafl. Tlio is provided with a 

friction clutch controlled he the treadle. 

A ean being placed upon the lower disk and the foot jiressed 
upon the treadle, the can is raised and clamped firmly between the 
u))i)er and lower disks. The clutch is now thrown in, and the 
roller frame makes one revolution around the ean, the latter re¬ 
maining stationarx. .\fter comjdeting one revolution the clutch 
is automaticallv released, the rolls are thrown outward, and the 



lower disk drops, leaving the can free to he removed. The 
capacity of these machines is from ij.ixxa to I2 ,ckx) cans in to 
hours, and the saving of solder by the use of each machine 
amounts to from $15 to $iX per day. 

Fig. 331 shows a horn frame with sunken bolster and slide 
frame combined for horning and wiring, while Fig. 332 shows a 
sunken bolster with slide frame for wiring and curling dies ex¬ 
clusively. 
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Scarcity of Mechanics ll’lw Understand Drawing Processes. 

It i.s safe to make the a.ssertion that in no line of sheet metal 
work liave dies and press fixtures been adopted more extensively 
for the production of articles for universal luse than in the produc¬ 
tion of drawn and formed shells, and notwithstanding the univer¬ 
sal use to which such articles iiavc been put, the means, methods 
and processes for their production are not understood as they 
.should he. Although there are any number of establishments 
which make a specialty of drawn sheet metal work, there is al¬ 
ways great difficulty experienced in getting mechanics who un¬ 
derstand thoroughly how to design and construct the tools which 
w’ill produce such parts in the most ajiproved manner. Now 
while there is no difficulty in fimling men who can construct dies 
for almost any other line of sheet metal work, it is unusual to find 
an all-around toolmaker who understamls the construction of 
drawing dies. In fact we may say that we have worked with 
some of the best toolmakers in the country who were c;i])able of 
making a tool for almost every known jnirpose, hut when they 
were given a sample of drawn work for which to make a set of 
dies, they would flounder about and show by their actions that 
they had not the slightest concejition of the principles and rules by 
which they might construct the proper tools successfully. 

i’ncertainly as to the Pest Means to Adopt. 

In view of the uncertainty among mechanics as to the best and 
most approved means to aciopt for the production of drawn sheet 
metal work, we w'ill describe and illustrate in this chapter the dif¬ 
ferent processes for the production of such articles, including 
in the descriptions all .the kinks, fundamental principles, etc., 
which we have found to be the best for each type indicated. In 
arranging this chapter in this manner, i. e., from the view point 
of a practical man, we are CD.nvinced that it will be found the best, 
for this reason. Now wdiile the student and mechanical expert 
niav desire to know and understand principles of sheet metal 
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lirawing' processes from a teclinical point of view' and may charge 
the author witll liavmg ignored principles and tlieories, wliicli, 
by such men, are considered absolutely' necessary to an intelligent 
understanding of the subject: the author, as a practical man, is 
inclined to think otherwise, and for that reason we give in the 
following pages a complete descrijition of how' to construct draw¬ 
ing dies for all the different varieties of drawn, formed and em¬ 
bossed sheet metal parts, h'or some classes of work two or 
three different types of dies are shown and described, for the 
reason that conditions, tool eijuipment and other circumstances 
often prevent the adoption of tools of one construction, but make 
that of another available. What we recommend is this; When 
the toolmaker has a set of drawing tools to construct let him 
adopt the dies described here for the production of a part which 
is similar to that which he is to produce. bOllow the description 
of the tools carefully, memorize the little kinks and ways of ac¬ 
complishing the results, and lastly let him convince himself that 
Jicrfcct and accurate work on all jiarts is necessary. When the 
mechanic has done this, and has ac(|uainted himself with the 
fundamental principles, which are given here in a sim|)le and 
concise manner, he will cxiterience no difficulty in attaining the 
desired results. 

'J'yl’cs of Dies ill General 1,’sc for Producin'^ Draivn Shells. 

h'or the production of drawn and formed shells from sheet 
metal, the dies in general use consist of four distinct tyires. The 
first is the most primitive and consists of punching out the blank 
to the desired shape and size in a plain blanking die, and then 
pushing it through a drawing die or dies, according to the de¬ 
sired Icngjth of the shell. This manner of producing the shells 
is the cheapest where only a small quantity is reijuired. The 
second method is by the use of compound dies and a double act¬ 
ing jiress, in which the blanking punch descends and punches out 
the blank and then remains stationary while the shell is heing 
drawn and formed by the internal drawing |)unch. The third 
method is by means of a punch and die of the combination type, 
in which the punching and drawing dies are combined and are 
used in a single-acting press. This method is the mo.st popular 
and generally used one, as well as the most practical for the pro¬ 
duction of plain or fancy formed and drawn shells which are not 
required to exceed one inch in height. The design and method 
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of constructing dies of the combination type differ according to 
conditions, but tlic fundamental principles involved are substan¬ 
tially the same in all of them and may be adopted for the produc¬ 
tion of round shells of any shape which it is itossible to produce 
in one operation in a single acting press. The fourth and last type 
of dies used for shell work are known as “triple-acting drawing 
dies,” and arc used to produce shells which arc rccpiired to he 
blanked, drawn and embos.sed, lettered or paneled in one opera¬ 
tion. Tbey arc used in triple acting presses. 

Coxibination Dies-—Their Use. 

Combination dies are used in single-acting foot or power 
])resses. 'I'hey cut a blank, and at the same time turn down the 



FIG. -A CO.MBINATION DIE. 


edge and form the article into shape. In most cases the articles 
thus produced are of shallow shapes, their edges frequently not 
over 3-16 inch deep, as, for instance, can tops and bottoms, pail. 
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bucket ami cup bottoms, etc. On the other hand, however, dies 
of this class are used for making deeper articles, such as lx)xes 
and covers for blacking, lard, salve and other goods up to 
inch deep, or for cutting and drawing burner and gas fixture 
]iarts, toys, etc., up to l itich itt depth. Suggestions concerning ;i 
large variety of shapes and styles of work such as can be done in 
combinatioti dies will be found on the followdng pages. ,Most 
coitibinatioit dies are so arranged that the finished article is auto¬ 
matically flushed otit of the dies by the actioti of springs. With 
the itrcss set on an incline, the finished work will therefore slide 
back by gravity, efifccting a considerable saving in labor and 
greatly increasing the speed of pro<litction. An exiiert operator, 
with a tnedium size combination die in a power ))ress, will pro¬ 
duce from 15,000 to t7,oa) pieces per day of 10 hours. 

•S'/’njii; Pressure .Uhtchment for Coiiihinalion Dies. 

Combinatit)!! dies are now mostlv used in conneclif)n with a 
spring ])ressurc attachment, which fastened to the bolster 
plate, projecting downward thr^tugh the bed of the press. The 
rubber spring carries a plate which, through pins in the die, holds 
up the jtressure or blank holder ring and keeps tlie metal from 
wrinkling or crim|)ing during the drawing operation and also 
acts as a ''knock-out" for the finished work, 

Donhlc-Aclhig Ciilliive; and Draw'uoe, Dies—Their Use. 

These dies are used in double-action presses. They cut a 
blank and at the .same stroke of the press draw it into shape. 
I'he kind and thickness of the metal used determine whether one 
or several operations are reijuired to obtain the desired depth 
and shape. The nature of the shaping itrix'ess wdiich is known as 
“drawing" will be understood from the annexed sectional views 
of cutting and drawing dies. These illustrations show two es¬ 
sentially different kinds of drawing dies, viz., b'ig. 334, a “push 
through die,” and Fig. 335, a “solid bottom die.” 

The lower die A is fastened to the bed of the press, while the 
combined cutting punch and blank-holder T 5 is worked by the 
outer slide, and moves slightly in advance of the drawing punch 
C, which is actuated by the inner slide. The outer slide in 
double-acting presses is so arranged that, after making its stroke, 
it stops during about one-quarter of the revolution of the crank 
shaft. The blank having been cut out from the sheet by the 
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cuttinff edges of A and 1 !, drops into the lower die, and is there 
held between the anmdar pressure surfaces O and P during the 
down “dwell” of the outer slide. While the blank is thus held 
under pressure, which can he regulated to suit the special re¬ 
quirements of each case, the drawing punch C continues its 
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downward movement, thus drawing the metal from between the 
pressure surfaces into the shape required. In this manner the 
metal is prevented from wrinkling. 

b'or straight-sided, cylindrical, prismatic articles which con¬ 
form to the shape of the punch wdthout requiring a counterpart 



in the bottom of the power die, tools similar to those shown in 
334 are used. They admit of pushing the finished article 
right through the die, it being “stripped” from the punch at the 
commencement of its up stroke by the action of the “stripping 
edge” M, Where a counter pressure in the lower die is required. 
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Fio. 336. Fic. 337- 

article at one or more operations, accordiiif; to the shape and 
depth to 1)0 obtained. In work of considcrahle taper, such as milk 
pans for instance, two or more blanks arc usually drawn at the 
same stroke of the ])ress. 

Dra'diit" Dies With Inside Blank-Holders. 

Drawing dies with inside blank-holders, as shown in Fig. 337, 
are used for redrawing shells that have been first drawn in dies 
having outside blank-holders, similar to that shown in Fig. 
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334. The inside blank-holders hold the partly finished article 
at its lower beveled edpfe (), while the punch draws it into a 
deeper shape of less diameter. These drawing and redrawing 
dies are mostly made of a special grade of cast iron treated in 
such a manner as to give a very dense and uniform texture to 
the metal at the working surfaces. Sometimes, however, steel 
rings are set into the dies, and the blank-holders made of steel 
casting, which adds considerably to the durability of the tools. 
I'or articles which have to be very accurate in diameter a hard 
steel “sizing" punch and die are sometimes used after the last 
redrawing o|)eration. 

Triplc-Ad'wn Dnraiiii^ Dies. 

Tri|)le-action drawing dies are used in triple-action jiresses. 
I'hev are fre(|uently used instead of the solid bottotii doitble-action 
dies shown iti b'ig. 333. Like these, they cut, draw and statnp 
at one operatioti, but they deliver the finished article below the 
dies, instead of pushing it up, enabling the operator to feed coti- 
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tinuously, instead of waiting for each piece to come np before 
the next one can he cut. Their construction will he understood 
from the sectional view in big. 338, in which A, set oir raised 
bolster E, represents the cutting and drawing die, I! the cutting 
punch and blank-holder, C the drawing and embossing punch, an.l 
D the embossing die, which corresponds in its action to the solid 
bottom in double-action dies, .Vfter the article is cut and drawn 


9 



Double and Single Acting Die 
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FlO, 339, 


FIG, 340, 


by the action of A, I!, and C, as explained before, the punch C 
continues to descend and carries the drawn article down until its 
lower surface meets the embossing die 1 ) mounted on plunger E, 
working in sleeve (i, on its up stroke, where it receives the re¬ 
quired impression of beads, fancy designs, or lettering, etc. On 
the up stroke of the punch the finished article is stripped from 
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it at the edge M, and the press being set on .•'n incline, tlie \\o"k 
slides back I)y gravity beneath the raised liolster ie, into a box 
placed beliind the press. In this manner, embossed drawn articles 
can be produced as rapidly as ortlinary jilain covers in pu.sh 
through dies. 

'I'hc Mukiii^ii of a Combination Dio, for niankino am! Dra 7 l.ln^: u 
Sholl in (I Siiii^lc-Diiion Pross. 

In the following we show and describe one t\pe of comburi- 



tion die, and the way to construct it, and further on in the cha])- 
ter other types and methods. 

In big. 343 is shown a cross-sectional view of a combination 
punch and die, while the shell produced in it is shown in Figs. 341 
and 342 respectively. When constructing dies of this class the 
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first requisite is to decide upon tlie shape and size to wliich the 
shell is reipiired to he finished and tlie thickness and texture of 
the metal to be used. This heinp; settled the next thinp; is a 
pair of templets, and in the working out and finishing of these 
templets to the desired degree of acenraev, de|)ends the (inality of 
the work jirodnced when the punch and die are finished and 
operated. I'hese templets, from which this particular punch and 
die were constructed, are shown in Tig. 344, one for the drawing 
die and the other for the drawing juinch, the difference between 
the two heing exactly one thickness of metal at all points. With 
the templets finished we are now ready for work. 

A piece of tool steel, annealed, tiiid long enough to get both 
the drawing punch and die out of it, is chucked and the outside 
of the projecting portion turned to the size of the largest diameter 
of the tem|)let 1 shown in Tig. 344, and the end finished or faced. 
This end is then worked down to the exact sha[)e of the templet, 
first, by using the compound rest, anil then finished with hand 
tools, getting all curves symmetrical, and the surfaces as smooth 
as possible, In lapping with a stick, oil and emery. 'The die is 
then cut off. leaving it the height shown. 'The punch Ti is then 
worked out and finished to the sha|)e and size of the other teinjilet. 
in the same manner as the die, and cut off with a stiff ixirting 
tool. The tapped holes in both die and puneh are then let in, as 
shown, for the knockout stud, and the spiiiig harrel stud 11, re¬ 
spectively. 

The bolster is the next thing to finish. This, for a die of this 
construction, should be of cast iron, cast good and solid. After 
a cut has heen taken of the toji and back to take out strain, a 
finishing cut should he taken off the bottom and also off both ends, 
as shown in Tig. 343. It should be then strapped on the face¬ 
plate of the lathe and the inside bored out as shown, leaving 
three shoulders or seats. 'That is, at IS H for the blanking die 
(which is not worked out and finished until the correct size and 
shape of blank is found) at C ti for the blank-holder ring O, and 
the la.st or bottom one for the locating central of the drawing 
punch E, as shown. The holster is then removed from the 
lathe and six equally-siiaced holes are drilled around the inside 
for the tension or blank-holder pins Q, as shown in the sectional 
view. The drawing punch E is thcti located and fastened within 
the holster in the position shown, by means of the spring barrel 
stud G, which shoulders against the bottom of the bolster. The 
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sprinp barrel is of hard spring rubber about six inches long and 
3,'/^ inches thick, vvitli a clearance hole through the center to allow 
of slipping through the stud II, as shown. Two cast iron washers 
and two jam nuts complete the arrangement, the wa.sher R Ix-ing 
faced on the side which supports the blank holder ring pins Q, 
and both sides of the jam nuts T chamfered. 

The blank holder ring <) is then machined as follows; A 




piece of tool steel aliout inch thick, large enough to leave 
considerable surplus stock around tbe outside after finishing the 
inside, is first chucked and one side faced, and a hole bored 
through the center at 1’, so as to fit nicely around the forming 
punch. It is then placed on a mandrel and both sides faced, 
leaving it the thickness shown ; the outside diameter is left U'i> 
finished until the blanking die has been hardened and ground. 
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A piece of round annealed tool steel, in size sufficient to form 
the hlanking punch, is then chucked and a hole bored completely 
through it for the knockout stud M, as shown, It is then worked 
out to admit the drawing die 1, as shown, finishing the inside as 
smooth as possible. The punch is then driven onto a man- 



FIO. 345.—SAMPI.ES OF COMHINATION DIF. WORK. 
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drcl and the stem turned and both ends of the punch faced. 
A slot is then milled into the stem to accommodate the pin X of 
the knockout stud. Now, to find the blank, the punch and die, 
which are complete except for the blanking' or cutting portions, 
are set up in the jiress and a number of trial draws made from 
templets until the exact size and shape required to form the shell 
as desired is found. The various parts are now removed, and 
the blanking die X got out. For this a steel forging is generally 
used, and it is first chucked and the back faced and the outside 
turned to within 3-64 of the finish diameter, or the seat for it in 
the bolster. It is then reversed on the chuck and the face fin¬ 
ished to the shape shown, tapering it away so as to leave about 
5-32 inch of surface at the cutting edge. The inside is then 
bored out to within 3-64 of the size of the tenqtlct, and the face 
polished with a stick, oil and emery. The blanking die is now 
hardened and slightly warmeil, and then set nj) in the grinder and 
ground on the outside to fit snugly within the bolster and on the 
inside to the exact size of the templet, giving it about one de¬ 
gree of clearance. Tbe die is then drawn on a hot plate to the 
temper desired, which in this case—as the stock was a soft 
brass—was a dark straw. ]''our setscrews U are then let in around 
the outside diameter of the bolster—sjiacing them equally—and 
notches ground in the die to corres])und with them, and the die 
fastened and located within the bolster as shown. 

The blank-holder ring is now finished on the outside to fit 
within the die, hardened, drawn to a light straw temper, ground 
on both sides, and located within the die on the six tension pins 
Q. These ])ins should be of stiff drill rod and finished so that all 
of them will lie exactly the same height. 

The outside of the punch is now turned to within 1-32 inch 
of the finish size, hardened, and drawm so that the blanking por¬ 
tion W will be a dark blue and the inside or drawdng por¬ 
tion a light straw. The punch is then ground to fit the die, by 
tlriving it on a mandrel, finishing it so as to fit within the die 
without play. The stop-])in Y and the four stripper pins Z are 
then let in at the positions shown, in the plan view of the die, 
F'ig. 344, the stop-pin being so placed as to leave a trifle over a 
thickness of metal between the punchings, and the four stripper 
pins so as to project to the edge of the cutting die, and in height 
sufficient to allow of the stock passing freely beneath them. The 
punch and die are now complete and ready for work. 
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The tools arc set up in the press in the relative positions 
shown in the sectional view. Fig. 343, adjusting the .stroke of the 
press so that when the punch has descended to its limit of stroke, 
the drawing die will hottom within the blanking punch. The jam 
nuts of the barrel stud are adjusted so that the blank wdicn 
punched, will he held with sufficient tension between the faces i.f 
the hlankdiolder ring O and the jninch to jirevent the stock from 
crimping or wrinklitig as it is being drawn and formed. The ac¬ 
tion of this ])unch and die when in operation can he understood 
from the sectional views. The result is shown in Figs. 341 and 
342 respectively. 

Sinifilc or Push Through Drasoing Dies. 

As mentioned in the foregoing when dcscnhing the combina¬ 
tion blanking and drawing die, it is jiossdile to i)r(Klnce plain 
drawn shells md exceeding one inch in height in two operations 
1 )_\ the use of simple dies. This is always jireferalile when only a 
small quantity is reipiireil. The punch and die shown in h'ig. 
346 is of this class, and was iiseil for drawing the shell shown in 
J''ig. 347. To operate this jninch and die it is necessary to have a 
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press with at least an inch and a half of stroke, and one that will 
take in at least seven inches between bolster and ram. As the 
majority of power presses of any strength and size will take 
this, the punch and die shown is the best for the work men¬ 
tioned, the cutting out of the blank, of course, being done in a 
separate operation by means of a plain blanking die. In the die 
shown in Fig. 346 the jirinciple of holding the blank described for 
the other while it is being drawn is reversed. It will be remem¬ 
bered that the rubber spring barrel was fastened to the bottom of 
the die, while in this case it is on the punch. The making of a 
die of this kind is simple indeed, it being a piece of round tool 
steel turned and faced at X X, in diameter sufficient to allow of 
the blank to be drawn to rest true within it. A hole is let 
through the center at Z for the drawing portion, in diameter the 
exact size of the outside of the shell. Fig. 347. The upper edge 
of the die is slightly rounded, after which it is highly polished 
(or when a grinder is handy, it is left .010 small and ground to 
size after hardening). The die Y is then reversed and an oval 
groove about i-t6 dee|) is turned into the back at A A, running 
out to a dead sharp edge at the die Z. Push-through dies of this 
class should alwa\s be left as hard as possible as they wear fa.st. 

A simple cast iron bolster, with a recess to accommodate the 
die, is all that is required for the die. F'or the punch R, a piece 
of tool steel about seven inches long is first centered and turned 
to the size shown, to the length of the shank R, to within of 
an inch greater than the depth of the shell to be drawn, F'ig. 346, 
ending in a square shoulder as shown. The end W to form the 
punch portions is then turned to within .010 of the finish size, 
that is, exactly two thicknesses of metal less than the diameter 
of the die. F'or the blank holder, a piece of cast iron of suffi¬ 
cient size is first chucked and bored out to fit tbe punch, fitting at 
R, resting on the shoulder of the punch and fitting the punch 
proper at W, loosely, as shown. It is also reduced at V V to just 
fit the die at X X. .'\ cast iron washer faced on both sides and 
bored to fit the stem R serves as the back plate U for the rubber 
buffer T, which has a hole through the center, as shown, large 
enough to leave about 1-16 inch of space all around the stem R of 
the punch. This is so that when the rubber is compressed it will 
not choke up around the punch. 

In setting up a punch and die of this kind the following way 
is the best. The stem of the punch is first shoved up into the 
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ram of the press, which is tlien brought down until the face of 
the blank holder rests on the face of the die and the ruhhor is 
compressed sufficient to allow of there being enough tension on 
the blank as soon as the punch starts to draw the metal. The 
punch is then fastened within the ram with tlie waslier U resting 
tightly against the face of the same. The punch is then brought 
down far enough to allow of the points V V of the blank holder 
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locating true uithin the <lie at X X, and the bolster is securely 
fastened to the press leilster. 

In operating a die of this kind a blank is laid within X X of 
the die, and tlie punch descending, it is held tightly between the. 
faces of the blank holder (by means of the spring barrel T com¬ 
pressing) and drawn through the die Z, the punch descending 
far enough to draw the sb.ell completely tbrr.ugb the die. ,\s 
the punch ascends, the sliell is stripped from it by means of the 
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sharp stripping edge at A A at the back of the die. One thing 
in setting dies of this kind is to be sure to have sufficient tension 
on the blank when the puncli starts to draw it, as otherwise the 
blank will start to crimp or wrinkle, thereby spoiling it. The 
shell shown in Fig. 347 is the first drawing operation of four 
necessary to produce the shell shown in Fig. 348. The means 
used for reducing the diameter and increasing the height was 
by reducing dies of the type shown in Fig. 350. The two first 
reducing operations reducing the shell Fs inch in diameter re¬ 
spectively, and the last or finishing die 1-16 inch. These dies 
arc known as redrawing, reducing or push through dies, and 
their design is almost the same as the die shown in F'ig. 346. D 
is the die, 1 ' F" the stripping edge, and li the gage used. To set 
the shell to be reduced, it is located wdthin the gage portion of 
the die at E, the punch descending pushes it through the die D 
and strips it at the edge F' F'. This is a type of die most fre¬ 
quently used for producing shells of unusual height. The greater 
the height desired the greater the number of operations rcipiired 
to attain the result. The finishing die should he hardened and 
ground and lapped as smooth as possible, and the punch ground 
to e.xactly two thicknesses of metal less in diameter in order that 
a smooth well-finished shell shall be produced. 

Drati'ing a Small Shell from Heavy Stock. 

In the production of the shell shown in F'ig. 352 a very simple 
and ine.xpensive die was used, this being ijossihle as the blank was 
of comparatively heavy stock. The die, F'ig. 351, is a sinqile 
drawing die. C is the bolster, of cast iron, bored to admit the 
drawing die A, and the knockout pad D, the die /V resting squarely 
within it at U and the knockout pad at E. A clearance hole runs 
down through the bolster for the shank of the knockout. The 
two setscrews F F were let into the side of the bolster, at an 
angle as shown, to keep the die A securely in position. The die 
is finished to the exact size and at the top to the shape of the 
shell A, with a depression let into the face for the flat blank G, 
thus serving as a gage. This die was well polished and tapered 
inward toward the bottom nearly one degree. It was left very 
hard. In the punch I is the holder and H the punch, the latter 
being in diameter two thicknesses of metal less than the die. 
The set-screw J holds it. In operating, the blanks are lubricated 
by pouring heavy hot grease over them. One is placed in the re- 
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cess on the die, and as tlie punch descends it is drawn and 
formed to the shajic shown at A. As tlie punch ascends, the 
press knockout device strikes tlie knockout stud or pad D and 



raises it sufficiently to stri|) the shell from the die. When metal 
as thick as here shown is to be drawn, neither hlank-holdfr, pad 
or spring'-barrel rubber is required, as the thickness of the blank 



FIG. 352.—SHELL DRAWN FROM HEAVY STOCK. 


in proportion to the diameter of the shell to be drawn prevents 
wrinkling or crimping. 

For the hole in the bottom of the shell the punch and die. 
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Pig. 353, were used. K is the bolster, M the die and N the gage 
plate. P is the stripper bent to the shape shown and fastened to 
the back of the bolster. R is the punch and 11 the holder. The 
shell A is placed in the gage portion N, and the punch descending 
blanks the hole; and as it ascends, the shell is stripped from the 
punch by the stripper P. In drawing the shell and blanking the 



hole, stock was left to allow of finishing the shells in the screw 
machine as tliey were to form part of tire valves for automobiles. 

Makimi an Accurate Comhination RIanlang and Dra'd’ing Die. 

In the following we will describe a iiractical method, some¬ 
what different from the first, of constructing an accurate com¬ 
bination blanking and drawing die for the production in a single 
acting press of a symmetrically formed and nicely finished 
shell of sheet brass, which was to be afterward polished and 
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plated and used as the cover on a jiiece of table ware. Tliis shell 
IS shown as first drawn in Fig. 354 and the punch and die for 
producing it in Fig. 356. As these shells were required in large 
quantities and were required to be duplicates and free from 
scratches and marks, it was necessiary to construct all parts of 
the die as accurately and durable as possible, and with each 
working part separate to allow of substituting when any one of 
them became \fOTn or were broken. 

Making the Draining Punch. 

.\fter making a pair of templets of sheet-steel, one the size 
and shape of the outside of the shell, anil the other its e.xact du¬ 
plicate, only one thickness of metal smaller at all points, we were 
ready to start. The drawing punch J was made first. A piece of 
cold-rolled stock was then threaded to fit the hole in J, which was 
screwed on to it and the outside turned to within 1-64 inch of the 
finish size. The curved face of J was then finished to templet to 
the radius shown, the shape of the inside turned in, leaving 
enough stock to -allow of grinding to a finish after hardening. 
The pitnch was then hardened, slightly drawn, and then placed 
on the threaded arbor and ground to the exact .size and shape in 
the lathe by means of a tool-post grinder. The points requiring 
the most accurate finishing arc at X X, as the shell at this point 
was required to fit tightly the piece on which it was used. 

The Druiviitg Die. 

We now tackle the female die and blanking punch combined, 
G, which is in fact a compound of a blanking punch and a drawing 
die. A forging of tool steel is chucked and a hole bored and 
reamed through it lengthwise for the plunger and knockout F. 
While still in the chuck, the inside is roughed out and bored 
as shown, using the compound rest to get the desired angle at 
I I, and hand-tooling the rounder corners. The straight portion 
was bored back the distance shown, ending in a square shoulder 
at the back. The inside was then lapped and polished. The 
forging was then removed from the chuck' and forced onto an 
arbor, the stem E turned to fit the ram of the press, and the back 
faced, but the outside of the punch proper was not touched until 
after the blank was found. The plunger or knockout H was 
then finished, the face to the radius of the temolet. This face 
acted as the face of the drawing die. An air hole was let 
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through from the back and one let through the blanking punch 
also. The end of the stem F was threaded for the adjusting nuts 
and the face H hardened and drawn to a light straw color. The 
drawing punch and die were now complete and we were ready 



FIG. 356.—COMBINATION BLANKING AND DRAWING DIE. 

to finish the other parts, and make the trial draws to find the 
blank. 

The Die Bolster. 

The cast iron body of the die, after being planed, was fas¬ 
tened to the faceplate of the lathe by entering screws into four 
tapped holes in the back. A cut was taken off the face and the 
inside bored at R R, which had to be somewhat larger than the 
blank would be. This can be usually determined within % of an 
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inch at least. .A reces.s was then let into the hottom of the inside 
as a locating seat for the drawing punch J, and a hole bored and 
reamed through the center for the spring barrel stud \’. I'he 
ends of the bolster at S S were faced and eight 5-16 inch holes 
let through around the inside, for the eight blank holder tension 
pins lb The blank holder ring Q Q was then got out, and then 
the eight tension pins, of 5-16 inch drill rod. All the finished 



PIG, 357. - niK A.NI) HOLDER FOR IIALI' CURL. 


parts of the die were then as.sembled within the bolster as shown, 
fa.stening the drawing punch J down in its seat by screwing the 
spring barrel stud V up into it, allowing it to shoulder against the 
back of the bolster. The tension pins I,’ were let down into the 
bolster and rested on the cast iron washer Y of the spring bar¬ 
rel, while the blank holder ring was placed on top of them. The 
edge of the hole in the blank bolder was rounded so as to come 
down over the drawing easily. 

fiiuiing the Blank. 

The bolster, with the parts mentioned, was now fastened on 
the press, and the punch (j, with the plunger II in it, set in line 
with it. The nuts Z Z were tightened until the buffer had been 
compressed sufficiently to hold the blank tightly between the 
blank holder ring Q and the face of the punch G, as soon as the 
blank commenced to draw. Now, to find the blank cut out two 
or three different sizes of templets and scratch outlines of them 
on a sheet of metal, draw up the templets and work from the 
outline which proves the nearest to the desired size and shape. 
Thus the correct blank will be found in a short time. 
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Machining the Cutting Die. 

As we now have the correct diameter of the blank, we could 
go ahead and finish the die. The blanking die L L, chucked by 
the hole, is faced on the back and the outside turned to an angle- 
of ten degrees and then laid aside, and the fastening nut N N is 
■finished. 

The bolster is now reset on the faceplate, the blanking die 





Fig. 28 Pig. 45 

FIG. 358.—SAMPLES CP COMBINATION DIE WORK. 
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L L is secured by the fastening nut N, after which the outside of 
this nut is finished and the blanking die bored to within i-()4 inch 
of the size of the blank templet, and a cut taken off the face. The 
blanking die is then removed from the bolster, after which it is 
hardened and drawn to a light straw' temper. It is again fas¬ 
tened on the bolster and the inside ground to the size of the temp¬ 
let and the cutting face ground also with a tool-|)ost grinder. 
The hole for the stop-pin M, as will be understood, is let in before 
the die is hardened. 

Finishing the Punch. 

The blanking punch is now roughed down on the outside, 
hardened and ground to fit the blanking die, the face is ground 
and the inside polished by lapping with Hour emery. The blank¬ 
ing punch temper is drawn from the back, manipulating it so as to 
get the cutting edge a very dark brown and the drawing portion 
a light straw temper. All the various ])arts of both punch and die 
are now assembled, as shown in Fig. 356, and the stop-pin .M let in 
and also the four stripping pins. These ])ins are of 5-16 inch 
Stubs wire, and are bent to project over the face of the die to 
within a fraction of the cutting edge, thus allowing of the strips 
of stock being fed beneath them. 

Using the Die. 

.•Ml parts being finished, the die is ready for work. It is set 
up in the press and the rubber spring barrel is adjusted by tight¬ 
ening the nuts, so that the blank holder ring (J Q will be held 
level with the face of the cutting die. The manner in which the 
punch descends and punches out and draws the blank to a fin¬ 
ished shell is shown in Fig. 356, the shell being shown by a dark 
section between the drawing punch and the die. The blanking 
punch descends until the blank has been drawn from beneath its 
face and that of the blank holder ring Q Q, the tension for hold¬ 
ing the blank being communicated to tbe blank holder by the 
compression of the rubber spring barrel. The blanking punch is 
made longer than necessary, to allow of grinding the face. The 
cutting portion of the blanking die is finished straight for its 
entire depth and it also can be ground. 

When stock over 1-16 inch thick is to be punched, the die 
should be ground shearing. Fig.' 356 represents the die as it 
appears when the blanking punch has reached the bottom of its 
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Stroke, and shows liow tlie tension pins arc forced down by tlie 
pressure on the blank holder, and how they compress in turn 
the rubber spring barrel by means of the washer Y. The locat¬ 
ing and fastening of the blanking die upon the bolster by the 
fastening nut N N is the best of several methods, as it allows of 
removing and grinding the blanking die and then relocating it in 
the shortest possible time. 

The shell as finished in the second operation is shown in Fig. 
355. This operation consists of rolling inward and half-curling 
the edge. The means used to accomplish this are shown clearly 
in Fig. 357, and can be intelligently understood with the help of a 
very slight description. The shell before wiring is placed in the 
cast iron holder M, the edge of which is rounded to facilitate 
rapid locating. The curling die F is of tool steel and fits into a 
depression in the holder E. The face of h' is turned as shown 
and a V-shaped groove with a half-round bottom of the re¬ 
quired radius turned into the face, to match the templet. This 
groove is lapped to a high finish. When half curling a shell, the 
curling die is set to just descend far enough to curl the edge 
half way. When a full curl, until the edge meets the side of the 
shell. 

Constructing a Solid-Back Combination Die for Shalloiv Rec¬ 
tangular Shells. 

In the following we will endeavor to show the most prac¬ 
tical and expedient method for the construction of a combination 
die of a generally used type for blanking 
and drawing shallow rectangular shells, of 
plain metal of the shape shown in the two 
views of Fig. 359 and also explain a few 
kinks which are new and of interest. 

The first things to be considered are the 
same as those laid down for constructing 
round combination dies, i. e., the thickness 
of stock to be used, the shape and size of 
the shell, and the making of the templet. 
As for finding the blank, although some die makers become 
so skillful through constant practice that they can find simple 
blanks without trial draws, there is no reliable formula which will 
prove correct for any two different shapes or thicknesses of metal, 
as the conditions under which the metal is drawn and formed. 


81 mU to bt M»di 
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whether in round or rectangular shapes or otherwise, are dis¬ 
tinctly different in each case. 

Makiii]; the Templets and the nriTH'iiig Punch. 

After the forging for both punch and die (which slunild he 
of wrought iron body and tool-steel faced) have been secured, 
the templets for the drawing portions of both punch and die 
should be made. These templets should be of stiff sheet metal, 
and finished all over to the e.xact shape and size to which the 



shell is to lie drawn, the (lifference between them being exactly 
one thickness of metal at all points. Then by using the smaller 
templet the drawing punch K, Fig. 360, should be finished to it. 
To finish the four corners of the punch another templet, Fig. 
362, is required. Take a piece of stiff sheet brass and drill and 
ream a hole at D to the exact radius to which the inside corners 





252 DIES, THEIR CONSTRUCTION AND USE. 

of the shell are required to be, then cut away the stock as shown 
and finish the two sides C and 1! to leave a perfect quarter of a 
circle. We fit all four corners of the drawing punch to it, fin¬ 
ishing them smooth and free from lumps. Great care should be 
taken to get all four corners alike. 

Machining the Draicirg Portion of the Punch Proper. 

Having finished all the working parts of the drawing punch 
K, we turn our attention to the blanking punch, shown in Fig. 
361, the inside of which is to be finished to act as the drawing 
die. This forging is first chucked and a hole is bored and 
reamed through its entire length to admit the pad stud F. An 
arbor is then forced into this hole and run on the lathe centers, 
and the stem or shank ]'. is finished to fit the ram of the press. 
Both ends of the forging are then faced, and after the lines have 
been struck for the drawing die portion the arbor is removed 



Etc,. 361. —I'I„VN OF 
ru.Ncn. 


Templet 


FU;. 362. —TE.Ml'I.ET 
FOR CORNERS. 


and the work set face up in the chuck of the universal milling 
machine, where, by the use of the vertical attachment, the die 
portion is finished to the lines and templet. First a roughing 
cutter is used and the inside at (i G is roughed out. Then by 
using a sharp end butt mill, tbe radius of which is one thickness 
of metal and .003 of clearance greater than that of the corners of 
the drawing punch K, and starting from one corner, so as to get 
a perfect quarter of a circle, the work is fed along one way until 
the distance from the start of the cut to the finish is exactly two 
thicknesses of metal longer, plus .003 inch clearance, than the 
length of the punch K. The cut is then started again at right 
angles to the first, and the width finished in the same manner, fin¬ 
ishing it two thicknesses of metal and clearance wider than the 
punch. All four sides are finished in this manner, and the inside or 
bottom is finished flat and square with the sides. When the finish- 
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ing of the die has been done properly, extra care being taken at the 
corners, the inside of the die will present a smooth appearance, 
and very little polishing will be required. The two holes II H 
for the pad springs J J arc then let in by drilling, and the pad I is 
got out. This pad is of mild steel, about 5-16 inch thick, and is 
finished to fit easily within the die. A hole is drilled and tapped 
in the center and the pad stud F is screwed tightly into it. This 
pad stud is also threaded at the other end for the adjusting nuts 
L. The parts of the die are then assembled within the punch, and 
we are then ready to make the trial draws, and find the blank, 
as the exact size and shape of it have to be found before either 
punch or die can be finished. 

One IFay of Finding the Blank for a Rectangular Shell. 

To make these trial draws, when constructing dies of the 
type shown here, two things are necessary—first, a blank holder 
ring, which afterward forms a permanent part of the die, and, 
second, a trial spring barrel and pl.ate. The blank bolder is usu¬ 
ally a forging of tool steel, and it is shown at X in both the 
plan and the cross-sectional view of the die in Fig. 3('>3. Tliis 



blank holder should be about inch thick, and, after being 
planed on botli sides, it should be worked out on the inside to 
templet, to fit nicely at all points around tlie drawing punch Iv. 
The outer edges of the blank bolder are left rough until the blank¬ 
ing die has been finished. 

We now work out several different sizes of templets, in size 
and shape somewhere near what we think will be rciiuired to 
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form the shell, transferring an outline of each size, and marking 
the duplicates, upon a flat sheet of stock. The templets are to 
draw up and the outlines for reference afterward. These templets 
should be got out of the same stock that is to be used for the 
shells. The manner of making the trial draws is shown in Fig. 



PIG. 364.—ARRANGEMENT FOR FINDING SIZE AND 
SHAPE OF BLANKS. 

364. The spring barrel is of rubber, 4 inches in diameter and & 
inches long, with a clearance hole straight through it to admit 
the barrel stud, which is screwed tightly into the bottom of the 
barrel plate. The tension pins for supporting the blank holder 
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pad are six in number, and they are made extra strong so as to 
allow of using the spring barrel for trial draws of a number of 
different sized shells. These pins have to be finished all to ex¬ 
actly the same length, so as to allow of the blank, which is to be 
drawn up, being held with an ecpial tension at all points. The 
parts of this trial spring barrel are assembled as shown with the 
plate resting on the press bolster, and the barrel projecting down 
through the hole. The drawing punch is located on the plate, 
and the blank holder pad and blank holder are placed around it, 
as shown. The tension adjusting nuts on the end of the barrel 
stud are then adjusted so that there will bo sufficient tension be¬ 
tween the blank holder and the face of the punch, so that when 
the punch descends and the blank is drawn up into it, the metal 
will not crimp or wrinkle. 

One of the templets or blanks which we have got out, is 
now placed on the blank holder, getting it ap|)roximately central 
with the drawing punch. 'I'he punch proper, in which is embodied 
the drawing die, is fastened within the ram of the press, and the 
barrel plate shifted and set so that the die is central with it. 
The punch is then brought down, by revolving the press flywheel 
by hdnd, until the templet or blank has been drawn up ittto it. 
The punch is then raised and the drawn shell is <’xpelled by the 
spring pad 1 . We are tiow able to determine wbere we have any 
e.xcess of metal and where we have a deficiency of it in the blank. 
We now' take another blank and increase or decrease the size at 
any point that the shape of the draw'it shell may require. We 
then transfer an outline of this templet to a sheet, after which 
we draw it up. Hv repeating this operation a few titties we are 
at last able to determine the exact size and shape of the blank. 
Sometimes tbc blank may be found in two trials, and often, when 
the shape is odd or intricate, it is necessary to make qtiite a num¬ 
ber of templets and trial draws before the exact size and shape 
of the blank can be determined. 

Finishing the Blanking Portion of the Die. 

Having found the correct blank for the shell, and having 
made a perfect templet, we can go ahead and finish the die. By 
reverting to Fig. the method of construction will be clearly 
understood. The forging for the blanking die is first machined 
on the bottom and the ends at P P and O. A hole is then 
drilled at each end, as shown, and the forging is bolted tightly 
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on the table of the milling machine. Then by using the vertjcal 
attachment the die is finished to templet, finishing it straight for 
about inch of its depth and then undercutting as shown at 
Q Q. The outside of the die is then sheared away, leaving about 
3-16 margin all around the cutting edge, as shown in the plan of 
the die. 'J'he blank holder ring X is then finished to fit nicely 
within the die, finishing the outside .so that the ojicning for the 
<lrawing punch will be exactly in the center of it—this calls for 
very accurate work. The blank holder is then hardened, drawn, 
and ground true and fiat on both sides. 

Locating the Draining Punch Within the Die. 

To locate the drawing punch K central within the blanking 
die, the blank holder X is entered within the blanking die and the 
drawing ])unch K is located within the blank holder. Four holes 
are then drilled through the back of the blanking die and trans¬ 
ferred into the drawing punch, two holes for the flat-head screws 
S S and two for the dowels T T. The punch and blank holder 
are then removed and the holes for the six blank-holder tension 
pins V drilled tfrough, distributing them evenly or equally 
around the in.sidc of the die. After the holes for the four strip¬ 
ping pins III and the stop-pin Ai arc drilled and the hole for 
the spring barrel stud I' let in and tapped, we are ready to 
harden and temper the die. 

Hardening the Cutting Die. 

To do this right the die should be carefully heated in either a 
gas mufile or a charcoal furnace to an even cherry red and then 
quenched in a tub of water, whicii should not be too cold. After 
hardening, the die should be placed oj^ the fire and slightly 
warmed. The face should then be ground and the outside mar¬ 
gin and the inside polished. To temper the die, heat a flat block 
of cast iron (large enough to hold the heat for some time) and 
when it is red hot place the die face up on it, wipe and polish 
top with an oily piece of waste and the various stages of temper 
can be noted, and when a light straw appears remove the die 
and allow it to cool off slowly. 

Fini.diing a S(]narc Blanking Pun*ch. 

The finishing of the blanking punch is a very simple matter, 
all that is necessary to attain good results being a little care and 
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tlie application of a few methods of construction vvliich have 
hecome standard. The punch is placed on an arbor and located 
on the miller centers and the four sides are milled down to al¬ 
most the finish size. The edges of the punch are then slightly 
beveled, and it is placed under the press with the drawing punch 
rai.sed so as to locate itself in the punch by straddling it with two 
pieces of stock, and the punch slieared a little ways into the 
blanking die. It is then removed and the surplus stock is worked 
away and then filed until it is a snug fit within the die. .\fter 
the face of the punch has been slightly sheared, and the edges of 
the drawing die slightly rounded and highly polished, the punch 
may be hardened and then tempered by laying it alternately on 
each of its four sides on a hot plate, tempering the cutting edges 
to a dark blue and leaving the inside or drawing portion as hard 
as possil)le. When finishing the blanking portion of the punch, 
care has to be taken to do it so that the drawing portion will be 
perfectly central. 

The drawing punch K is hardened and drawn slightly. It is 
then fastened and located witliin the blanking die by means of 
two flathcad screws S S and the two dowels T T. This punch 
should be highly polished for the inside of the shell to present a 
smootli appearance. The four stri])per pins should be of .stifif 
drill rod and bent and driven into tlie base of the blanking die in 
the position shown, projecting out over the blanking die so that 
the blanking punch will just clear them. I'lie stop-pin Al is also 
of drill rod. The two spring barrel washers W and Y are of cast 
iron, and are faced on both sides, as are also the adjustable nuts Z. 

Use and Action of the Die. 

When in operation, the punch and die arc set up in the press 
in the relative positions^liown in big. 3**01 t*"*! stroke is set 
so that the pad will bottom. The strip of metal to be punched is 
then fed under the stri])per pins and against the stop-pin Al. 
The punch descending, the metal is punched and the blank is held 
betw'een the faces of punch and blank holder, the tension on it in¬ 
creasing as the punch de.scends and the rubber spring barrel com¬ 
presses, and the shell is drawn. As the punch reaches the end of 
its stroke, the drawing punch K forces the shell solidly against 
the pad I, flattening the Ixittom and squaring the edges. As the 
punch rises the drawn and finished shell is expelled from the 
punch by the spring pad I, and as the press is inclined, it drops 
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off at the back through gravity, while the scrap is stripped front 
the punch by the four stripping pins. 

Combination dies of the design and construction here shown 
can be used to the best advantage for the blanking and drawing 
of shells which are not required to exceed n inch in height, as, in 
order to draw that amount, the rubber spring barrel is com¬ 
pressed to the maximum, and to comjiress it more would cause 
the metal to either stretch excessively or to split. So when it is 
desired to draw shells over ]/» inch in height, more than one die 
is required. 

A Set of Dies for Decorated Tin Boxes of Rcetaiigular Shape. 

In no branch of modern sheet-metal manufacturing, have 
dies and press fixtures been adopted and developed with better 
results, than in the manufacture of decorated tin boxes of rec¬ 
tangular or irregular shapes. As these boxes have almost com¬ 
pletely superseded the old pasteboard and small wooden kinds, the 
number of skilled and well paid mechanics constantly engaged 
in making improved tools for their cheap and rapid production is 
enormous. It may not be irrelevant to say that in the manufac¬ 
ture of such articles, results arc attained, both as to cheapness 
and rapidity of production, which are not equaled in any other 
branch of sheet-metal working. 

The following description and accompanying illustrations are 
of a set of dies for the production of vaseline boxes and covers, 
the dimensions of wliich were required to be: inches long 

by I 13-16 inches wide by inch deep. The operations required 
to finish the box and cover arc shown by the half-tones. Figs. 
365 to 368. Fig. 365 is the result of the first operation; that of 
punching out the blank and drawing it as shown. Fig. 366 is the 
appearance of F'ig. 365 after the second operation, which con¬ 
sists of trimming the edges of the blank and drawing it to the 
height shown. The third operation consists of forming the nar¬ 
row bead in the four sides of the box, as shown in Fig. 367. Fig. 
368 shows the cover of the box, which is blanked and drawn and 
paneled in one operation. 

First Operation for Rectangular Shells. 

The first operation. Fig. 365, is accomplished with the punch 
and die shown in vertical cross section in Figs. 369 and 370 and 
showing plans of the punch and die respectively. This punch and 
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die is of tile single-acting, combination blanking and drawing 
type, and is of a construction wdiicb will allow of the best results 
being attained at the minimum of cost and labor. It also pos¬ 
sesses a number of new and improved features which facilitate 
production. 

As shown in Fig. the cutting or blanking die is finished 
from a forging of mild steel with a tool steel ring welded on for 
the die proper. Beneath the blanking die is the punch plate, on 
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FIG. 365 —FIRST OPERATION. 


FIG. 366.— SECOND OPERATION. 
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FIG. 368. —THE COVER. 

wliich arc located the spring barrel stud, the drawing iiunch and 
the blanking die; the latter located by a dowel at each end. The 
drawing punch is located and fastened on the pnncli jilate by 
two dowels and two .screws, as seen in the plan view'. Tig. 370. 
The blanking die is finished with three degrees of clearance and 
the blank holder ring is machined to fit it. The cutting die is 
hardened and drawn to a light straw and the face is sheared so as 
to have four or five high spots equidistant around the cutting 
edge. The stripper on the die consists of a piece of sheet stock 
worked out to a clearance size for the punch, and located at the 
back of the die on two pieces of tubing B B by two cap screws 




FIG. 367.—THIRD OPERATION. 
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A A. This kind of stripper works better than the usual bent 
pins, and should be used wherever possible. The stop consists 
of a stud driven into the die base and an adjustable squared piece 
of stock let into an inclined hole and located by a setscrew. The 
six tension pins, the buffer or spring barrel and washers, as well 
as the shape of the blanking die are shown in Figs. 369 and 370. 

The punch consists of two parts, the blanking punch, the in¬ 
side of which acts as the drawing die, and the pad, which also 
acts as the knockout. The shape of the cutting edge of the 



FIG. 369. —CUTTING AND DRAWING DIE FOR FIRST OPERATION. 


punch is the exact shape of the blank required to form Fig. 365. 
The manner In which the blanking and drawing of Fig. 365 is ac¬ 
complished can be understood from big. 3^> other 

points of construction. 

Ftmdammtal Practical Points for Making Irregular Shaped 
Drau'ing Dies. 

The fundamental practical points to be kept in mind when 
constructing a die of this kind for working decorated stock are 
as follows: Make three templets; one for the drawing die, an- 
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Other for the drawing punch and a third for the corners so as 
to get the proper radius. Finish tlie drawing die, the punch 
plate, the two sides of the blank holder ring and the inside, and 
the drawing die, before starting on the cutting die or punch. 
Then make your trial draws until the proper blank is found. 
Wben you have an e.xact blank, finish the cutting die and the 
outside of the blank holder ring, and fit the blanking punch. 
Take a cut off the die base after tbe die bas been bardened. For 
decorated metal allow .006 inch clearance in the <lrawing die; 
that is, finish the drawing die .oofi inch and two thicknesses of 
metal larger than the drawing punch, while for plain tin allow 
about .0035 inch. P>y doing tins there will be no necessity for 
easing up with files or grinding, and the designs on the metal will 
not be marred or scratched. Round tbe cilges of tbe drawing die 
smoothly; if the draw is very short, 1-32 inch will be enough. 



FIG. 370. —I’LA.N OF COMIUNATION DIE. 


and if long increase it accordingly. Re careful to get all the 
corners of the drawing punch the same radius and those in the 
die also (plus two thicknesses of metal and clearance) and lap 
very smooth. By keeping the above points in mind no trouble 
will be encountered when constructing a die of this type. 

Trimming and Drawing Die for Second Operdlion. 

For the second operation, that of trimming the edge of the 
portion of the blank which is still flat and finishing the draw, 
the double-acting punch and die. Fig. 371, are used. This die 
is used in a double-acting press. The plunger or punch con¬ 
sists of the holder, a mild steel forging, the trimming punch and 
the drawing punch. The holder is located on the face of the 
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press ram and fastened by two cap screws through G G. The 
cutting punch is located in a machined seat sunk into the face 
of the holder and is fastened by four flat head screws. The 
plunger projier or drawing punch, fits the inside of the trim¬ 
ming die and is finished with a taper stem for locating and fasten¬ 
ing it in the press; the drawing punch portion is finished very 
smooth and is hardened. 

The die consists of the cast iron bolster, tbe trimming die 



FIO. 371._DOUBLE-ACTION TRIMMING AND RE-DRAWING DIE 

EOR SECOND OI’ERATION. 

and the drawing die. The trimming die is located within a ma¬ 
chined seat in the top of the bolster and is fastened by four head¬ 
less screws J. The drawing die is located within a machined seat 
in the bottom of the trimming die and is fastened to the bolster 
by four flat head screws from the bottom. The drawing die is 
left very hard and is lapped to a dead finish and the upper edges 
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Toundcd, while the lower cdj^cs are left sharp and act as a strip¬ 
per for the work. 

The action of this die when in operation can be understood 
from Fift. 371. in which is shown the work after the cutting punch 
has de,scended and trimmed the edges and has stopped (holding 
the flat portion tightly on the face of the drawing die, hy the 
action of the jiress) while the plunger or drawing punch con¬ 
tinues to descend and draws the metal into and through the draw¬ 
ing die, producing the shell shown in Fig.'3^5. 

The Use of Trimming Dies for Drawn IVork. 

The reasons why a second drawing die of this ty]ie is neces¬ 
sary in order to produce shells of the height shown are; In the 
first place, it is almost impossible to produce shells of any, except 



FIG. 372. —AUTOMATIC liRADIXG DI8 AND PLUNGF.R. 

very shallow, depths with true edges without a trimming opera¬ 
tion, because the flow of the metal while it is being drawn is 
such that the slightest defect in the blank will show up in a 
jagged edge in the drawn shell, and the deeper the draw the 
greater the effect in the walls of the shells. Secondly, any de¬ 
fect in the construction of the press or in the alignment of the 
ram with the bolster, or any inaccuracy of parallelism in the parts 
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of tile punch and die, will contribute to raggedness in the walls 
of all drawn work of rectangular or irregular shape. The only 
way to overcome this is to trim the edges in a second operation 
in a cutting die of the type shown or with rotary shearing cut¬ 
ters* 

The Beading of the Shell. 

Fig. 372 shows the die and plunger used to form the bead in 
the four walls of the shell of box shown in Fig. 367. The head 
does not extend entirely around the shell, hut, instead, runs to 
within about inch of each corner. Fig. 373 shows a jilan of 
the jilungcr and I'ig. 374 a ])lan of the die. I'Tom the three 
illustrations the construction and operation of the tools can be 



FIG. 373. —PLAN OF plunger OF AUTOMATIC HEADING DIE. 

understood. The die and plunger arc automatic and are con¬ 
structed, the one to expand and the other to contract, by the ac¬ 
tion of the down and up strokes of the press ram. 

The die consists of, first the bed plate, Fig. 372, which is a 
mild steel forging with a raised surface X in the center in 
which the four sections N of the beading die proper are located 
to move in and out in dovetailed channels. These four sections 
are of tool steel and have a bead milled out on their faces, as 
shown by the dotted lines in profile at O in F'ig. 372. They are 
beveled at Z for the faces of the plunger studs F, and are forced 
outwardly together by the springs Y. The pins P prevent them 
from expanding too far. The shell is located on the spring pad 
L, Fig. 372. This spring pad is worked by the four tension pins 
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M, the lower ends of which rest on the large washer T, which is 
located on the spring stud S. The spring U, the washer V and 
the two nuts are the other parts. 

The plunger is shown in section in Fig. 372, and in plan 
in Fig. 373. The .stein (not shown) of the body plate A is fitted 
to the ram of the press. Tlic four inclined faced studs h' are for 
contracting the die sections X. Tlie e.xpander 1 ! is located and 
fastened in the stem of the body ])late by means of a strong 
ta])cr ])in (not .shown). The bolder is then milled dovetailed to ad¬ 
mit the four expanding sections J. Small jiieces II are ilovotailed 
into the sides of the bobler as backs for the springs. 'I'be bead 
on the sections is shown at K. The sections J are hardened 
and drawn to a light straw, as are also the .sections X' in the die. 

The manner in which the die is operated can be understood 



FIG. 374.— PLAN OF AUTOMATIC HEADING DIE. 

from Fig. 372. The shell is placed upon the spring pad L and 
located by the raised ribs at the side and back. As the plunger 
descends, the four sections enter the shell until they strike the 
bottom, when the spring pad is forced downward. When the 
spring pad is halfway down the inclined faces of the studs F en¬ 
counter the portions Z of the sections N in the die, and com¬ 
mence to contract them. As the spring pad bottoms on the bol¬ 
ster, the sections N touch the walls of the shell and remain sta¬ 
tionary, while the inclined faced studs and plunger continue pro¬ 
gressing downward and the four sections are expanded by the 
plunger at C, the sides or sections expanding until the beads 
are produced in the walls of the shell. As the plunger rises, the 
four punch sections contract by the action of the springs I, and 
are withdrawn from the shell, while the die sections expand by 
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the action of the springs Y, and the spring pad L raises the 
beaded shell to the top of the die, to he thrown off by the oper¬ 
ator. The shell as beaded in this die is shown in big. 367. 

The cover, I'ig. 368, is produced in one operation in a die of 
the same construction as the one shown in b'ig. 369. As the draw 
is rather shallow no trimming die is necessary. Instead, in order 
to produce the edge shown, the blank must be exact in shape and 
size at all points. 

Rules for Figuring the Approximate Size of Blanks for Draien 

Shells. 

.Ml die makers that have had much experience in making 
<lrawing dies, know that there is no way of figuring out the exact 
size (jf a blank for a shell of a given depth and diameter. In 
fact, the only way to secure a perfect blank is by the “cut and 
try” method described in another part of this chapter. How¬ 
ever, although a perfect blank cannot be found by figuring, a 
blank of apijroximately the correct size can be found by so doing. 
As it is always well to know how to do this in order that the cor¬ 
rect blank shall be found in as few trial draws as possible, we 
give here a method which has worked well in practice. 

'I'lie way to figure out the approximate size of a blank for 
plain cylindrical shells is as follows. Take the outside diameter 
of the shell to be drawn and add it to the length or depth of same. 
Then add to this 1-32 inch for every 3-16 inch of depth, and 
the resulting total w'ill be very near the exact size of the re¬ 
quired blank, b'or tieep shells this ride will allow of finding a 
blank which, when the shell is drawn, will leave enough for 
trimming, while for shallow shells, which will draw perfectly 
square across the to]), a slight reduction in size will be necessary. 
The amount to deduct will become apparent after the first trial 
draw. 

As a simple example of how to find the blank, say the height 
of the shell is to be 2.625, and its diameter (outside) 2.225. A'" 
lowing 1-32 inch to every 3-16 inch of height, as 2.625 equals 42- 
16, we get 14-32 or .4373 to add to the added total of height and 
<lepth. Thus w’e have the following: 

Height of shell to be = 2.625 
Depth of shell to be = 2.225 • 

Allowance to add on = .4373 in. 
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As the total of this, 2.625+2.225+.4373, equals 5.2873, the dia¬ 
meter of the blank should lx- a little over 5 and y-32 inches. 

There arc any nunilx'r of rules for liguriiif; the size of blanks, 
in which the principle upon which the finding of the diameter is 
based, is that the area of a drawn shell e((uals the area of the 
blank from which it is drawn, lint as it never docs, because of 
the fact that all sheet metals stretch and run uncHptally under 
drawing pressure, the rules work well only on paper. The way to 
construct a drawing die in the shortest po.ssible time is to figure out 
the approximate size of the blank in the manner described above, 
cut out and file up a templet according to llie result, make the 
drawing portions of the die, make the trial draws, discover 
where there is an excess or a deficiency of metal, make a new 
templet, which should be almost ]X’rfect, draw it up and, if found 
correct, finish the cutting portions of the die. 

In one large shop in I’.rookiyn, \. Y., where over too die 
makers are employed, they have a man who dix's nothing but 
figure out the ajiproximate blanks for the drawing dies and 
make templets. lie makes the templets according to his findings, 
and they are given to the die-makers, who proceed to make the 
<lies in the manner described above, finding the exact blank as they 
go along. 

The Drau'ing and lu>r)ning of Aluminum. 

For the drawing of alumitium shells, tools of the same con¬ 
struction as those used for the production of shells from sheet 
brass or other sheet metals should he used. The precaution 
necessary to insure satisfactory results being the use of a proper 
lubricant, which usually should he a cheap grade of vaseline, not 
infrequently, however, for deep draws, lard oil will contribute to 
the attainment of good results. In the majority of cases better 
results will be derived from the use of vaseline. Never attempt 
to work aluminum without the use of a lubricant, cither in drill¬ 
ing, turning, or press working. For the first two operations use 
kerosene. Aluminum is properly sttsceptihle to deeper drawing 
with less occasion to anneal than any of the other commercial 
metals. When, for instance, an article which is now manufac¬ 
tured in brass, requiring say three or four operations to complete, 
would usually have to be annealed after each operation, condi¬ 
tions, such as the thickness of metal, depth of draw, etc., deter¬ 
mining this; with aluminum, however, if the proper grade 
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is used, it is generally possible to perform these three operations 
without annealing the metal at all, and at the same time to pro¬ 
duce a finished shell which to all intents and purposes is as stiflE 
as an article made from sheet brass. 

In order to work aluminum successfully by the use of dies 
in the power press, particular attention must be paid to the fact 
that a proper grade of metal is necessary, for either through 
ignorance or to not obseiwing this fundamental point is the 
foundation for the majority of complaints that aluminum has 
been worked and proved a failure. If it should be found neces¬ 
sary to anneal aluminum, it can be readily accomplished by heat¬ 
ing it in an ordinary nuiflle, being careful that the temperature 
shall not be too high—alxiut 650 nr 700 deg. F. The best test 
as to when the metal has reached the proper temperature, is to 
take a soft stick and draw it across the metal. If the stick chars 
and leaves a black mark on the metal, it is sufficiently annealed 
and is in a proper condition to proceed with further operations. 
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COINING PROCESSES—rUNCIlE.S, DIES, AND PRESSES EOU OPERATIONS 
ON IIE.'WV .STOCK. 

The Philadelphia Mint. 

Some of the finest and most powerful presses built to-day arc 
used for coining, and nowhere in the world is there a finer lot of 
such machines than in the new United States mint in I’hiladelphia. 
This new mint is the best-equipped and most artistically-modeled 
coining establishment in the world, and as it now stands has cost 
over $2,400,000. .'\s a description of this great factory will con¬ 
vey to the reader an understanding of the various processes re¬ 
quired in the coining of metal, we will begin with the melting 
room and proceed onward until we reach the department where 
the finished coins are turned out. 

The bullion used for coin is first received in the deposit room, 
and from there goes to the melting room. In this room are six¬ 
teen melting furnaces. Crude petroleum is used exclusively for 
heating the furnaces, the temperature of which can he raised to 
1,000 degrees. 

The kcg-sha])ed crucibles arc made of plumbago and arc kept 
piled about the furnaces. These, as needed, are placed in the fur¬ 
naces and in them are placed the gold and silver bricks, which 
are brought from all jiarts of the world and vary greatly in size 
and sha])e. Hefore being turned into coin they must he alloyed 
with copper until yoo ])er cent. fine. 

The men who do the melting stand before the furnaces wear¬ 
ing huge mittens made of heavy buckskin or crash, padded with 
pieces of Ilrussels carpet. When the metal reaches a certain color, 
which they can detect only after long experience, it is ready to he 
moulded into ingots. But before this is done a few drops of the 
molten metal are removed for the assayer. 

In moulding, a man whose gloved hands grasp a pair of tongs 
holding a three-spouted gray howl in their jaw'S, dips from each 
crucible the glowing metal and pours it into a scries of clamp 
moulds. Each set of moulds arc then taken by a second man and 
plunged into cold water. The hardened ingots are next dipped 
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into muriatic acid, which cats away all particles of foreign matter, 
after which they arc placed in a second water bath. 

All ingots, whether gold or silver, are moulded to measure a 
foot in length, but vary up to one and one-half inches in width 
and thickness, according to the size of the coin to be struck from 
them. 

Each finished ingot conies from the mould with a blunt end, 
this resulting from the end of the mould where the metal was 
poured in. .4 row of machines shear the irregular ends off, 
after which the bars are passed to bench hands who file off the 
rough edges. 

The filings are caught in oilcloth-lined boxes and carefully 
saved. Next the ingots are sent to a long table, where they are 
placed side hy side in a row, and a man stamps upon each a num- 
lier, designating its melt. 

The bars now pass to the assayer, who compares the few drops 
of metal taken from the furnace with the correspondingly num¬ 
bered lot of the finished bars. If the latter falls below 900 per 
cent. fine, it must be remelted. 

Tbe ingots which have passed the assayer next pass into the 
rolling department where they are passeil between massive rollers 
fifteen times, reducing them until they are twice the required 
thickness. Hefore reducing them further they must be annealed. 
For this purpose a large annealing and tempering furnace is pro¬ 
vided in which the metal bars are heated to a cherry red and 
quenched in water. I'liev are then put through another series of 
rolls fifteen times before being reduced to the proper thickness, 
which, of course, dc]rcnds upon tbe denomination of the coin to be 
made from them. The metal comes from this last rolling opera¬ 
tion in strips varying in dimensions np to six feet in length, four 
inches wide and about onc-sixteentb thick. 

The flat strips of gold and silver are now fed to presses 
which are equipped with blanking dies. Tbe strips are fed auto¬ 
matically and the finished blanks drop out at the bottom into a 
tray. These are the blanks upon which the final designs arc to 
Ire embossed. The blanks as large as a quarter are cut in a single 
row from the strip, while the smaller ones arc cut in combinations 
of two and three by gang dies. The scrap strips are returned to 
the melters. 

The blanks are next sent to the cleaning department, after 
which they are sent to the automatic weighing machines. On 
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each of these tnachines arc ten upright brass tubes into which the 
blanks are fed. Beneath the tubes is a long sliding bar wilh a 
reciprocating motion, each move of which pushes off ten blanks 
into a small basket on one end of the scale Ijcam. 'I'he blanl-s are 
weighed instantly and are passed tbrougli a series of tnjughs I 'ad- 
ing to three boxes. The light blanks fall into the first box, the 
standard ones into the second, and the beav\ ones into the last 
bo.x. The light blanks are condemned and melted over, wb'le 
those which are over weight are taken to the adjusting room. 
Here over too women, each with a set of scales and files before 
her, are employed in filing the edges of the heavy bkinks until all 
are down to the standard size and weight. 

The next operation through which the blanks are passed is that 
of milling. The milling machines put on the fiat rim or raised 
edge which protects the face of the coin from abrasion. I he 
milled blanks are now reheated to a cherr\ red in an automa'ic 
annealing furnace, through which they are fed and at last doy*- 
into a co])pcr collendcr, then lifted by a cr.'uie into a bath of 
muriatic acid, fire revolved in this bath and finally dro|)ped into 
a revolving screen filled \.vith sawdust, which cleans and dries 
them thoroughly and makes them ready for coining, 

.Against the wall of the coining room there are twenty-four 
powerful jiresscs, each with a vertical face of polished steel 
forged or cast in the shape of a giant letter (). .\t the front is 

a box filled wdth shining blanks wbicb are fed to the ni.achincs 
by women, I hc blanks arc fed beneath the [luiich through a 
tube, a (lair of automatic fingers taking the lower blank and plac¬ 
ing it on the die. The bottom and top of the blank are cinliossed 
at the one stroke, and at the same time through the force of expan¬ 
sion, the disk of metal tightens within the tinted collar in the die, 
thus finishing the coin with the fluted edges. Silver dollars and 
gold coin are stamped at the rate of 85 per minute, cpiarters and 
half-dollars, yo per minute, nickels. 110 per minute and cents 120 
per minute. 

From the coining room the finished money goes to the proving 
department, wdicre its accuracy is again tested. It is then ready 
for the counting room. 

In this department gold coins, silver dollars and half dollars _ 
are all counted by weight. They arc stacked up inside steel 
frames and swept oflf into the pan of a huge pair of scales. The 
quarters, dimes, nickels and cents are shuffled over large flat boards. 
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with parallel strips of brass between which the coins fit loosely. 
When the boards are filled with money, they are tilted until the 
coins flowing over them fill all the spaces between the strips. In 
this way $l,ooo in dimes are counted on a single board every 
eighteen seconds, and thrown into an opening at the front of the 
counters’ table. Leaving the counters, the new money is placed in 
steel strong boxes to await shipment. 

An Embossing Press for Work Requiring Heavy Pressure. 

In Fig. 375 is shown the type of press used for embossing sil- 



FIG. 375. —AN EMBOSSING PRESS FOR COINING, 
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ver, britannia, brass, copper, etc., in the manufacture of medals, 
coin, regalia, jewelry, watches, silverware, etc. 

The die is fastened to a slide which is actuated from below by 
means of powerful toggles. These tt'ggles are made of steel 
castings, having hardened steel pieces set in at the seats and joints. 
Adjustment of pressure and die space is effected by means of 
steel wedges between the punch hokler and frame. 

This machine embodies several novel features. In order to 
withstand the tensile strain of 350 tons, which it is designed to 
exert on the work, the body is made of a solid wrought-iron forg¬ 
ing, the center of which is slotted to admit the working parts. 
The mandrel on which the low'cr dial rests is made of steel and 
is operated by toggle joints or links made of tool steel hardened 
and ground. 

In order to obtain the necessary adjustment of the dies to regu¬ 
late the pressure, a steel shoe is iirovided above the mandrel, to 
which the upper die is attached. This shoe is held up in place 
by four rods passing up to a yoke at the top. and the weight is 
supported by four large compression springs. The U|)per side of 
the shoe is made slightly inclined, and a steel wedge inserted be¬ 
tween it and the bearing in the frame. The position of the wetlge 
is adjusted by means of a screw which jiasses through the side 
of the housing, and which is operated by the hand wheel shown. 

Punching Tools for Heavy Work. 

Fig. 376 shows a set of punching tools for punching holes in 
heavy stock, and Fig. 377 the manner in which they are located 
and used in a large punch jiress. 'I'lic set of tools consist of die 
block, die holder, die, edge gage', pull off or stripper, punch and 
punch holder. The die block bolts on the lower jaw' to receive the 
die holder and die, and the die holder is made to fit the die block 
and bored to fit the various sizes of small dies. When the die is 
small it is made circular in form to fit the die holder, but if it 
is large, it should be made to the shape of the die holder to fit 
directly into the block. The punch holder has a square shank and 
fits into the ram of the press and is bored to fit the shanks of the 
small punches. When the punches are large they should he made 
with the shank to fit directly into the ram of the press. The 
edge gage bolts to the frame of the press and its edge serves as a 
gage for the edge of the piece to be punched. The stripper or pull 
off is a pivoted lever whose forward end straddles the punch and 
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strips the sheet as the punch uses; it is adjustable up and down by- 
means of a pin at the rear end of the lever, so as to accommo¬ 
date different thicknesses of metal. The Kennedy and Ricliards 
patent punches are often used in place of ordinary tools described 
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FIG. 376.—SET OP PUNCHING TOOES. 




FIG. 377.—TOOLS IN PRESS. 
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FIG. 378.—PUNCHES, DIES, ETC., FOR HEA-PY STOCK. 



COINING I'ROCKSSES. 


275 



FIG. 379.—POWERFUI, BLANKING PRESS WITH DIES IN POSITION FOR PRODUCING LARGE BLANKS. 
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aljovc. Fig. 378 shows a collection of punches and dies used for 
piercing heavy stock. .\s shown the ])unches have pointed centers 
to locate the stock iiroperly hy the center punch marks which have 
been previously laid out on the sheet to be punched. 'I'lie holders 
for the punches require no description as the illustrations show all 
clearly. 

Double Crank Presses for Operating Large Cutting and I'orming 

Dies. 

For operating large cutting and forming dies, or gangs of 
punches and dies c.xtcnding over a large area, double crank 
presses are decidedly preferable to the ordinary ‘'single crank” 
type. The two pitmans arc .so connected that they are alwavs 
adjusted sinuiltaneonsly, thus enabling the ojterator to quicklv 
raise and lower the slide to suit the thickness of dies without 
any danger of getting the guides out of alignment. 

F'or heavy cutting and forming it is best to use these presses 
with hack gearing, as shown in i'ig. 379. In connection with 
such large jiresscs an automatic friction clutch will be found to 
give the best results, as it obviates the difficulties e.xpcrienccd with 
other types of clutches in presses of this class when used for cer¬ 
tain kinds of work. I'lic action of such a clutch is practically in¬ 
stantaneous, and it avoids entirely the severe shock which tends to 
destroy the clutch parts and sometimes causes cx|iensive delays 
and repairs. In the jiress shown in b ig. 379 the larger gear wheel 
in.stead of revolving continually, is at a standstill until the clutch 
is brought into action. This constitutes an additional advantage 
in the saving of considerable wear, and avoids the necessity of a 
brake on the crank shaft. The clutch is also ojterated hy means 
of a hand-lever in such a way that the operator can stop and start 
the slide instatitaneottsly at any poitit. This facilitates to a very 
large c.xtent the setting of the dies. 

These double crank presses arc used extensively in the manu- 
faetttre of sheet-iron and .steel goods,such as vapor stoves, wrought 
iron ranges, shingles, paneled ceiling and siding for buildings, cor¬ 
nice work, stove boards, drip jtans, armature discs and seg¬ 
ments, etc., atid for operating gatigs of punches for rivet holes in 
tanks, water piites, gasometers, kitchen boilers, etc. They are also 
often arranged atid used for forging purjtoscs in the manufacture 
of hammers and similar articles requiring a scries of dies set 
side by side. When intended for punching holes in long strips of 
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metal, openings arc cored in tlic ii])riglits. The crosshcad is 
guided in long, adjustable hearings, so that cutting and r.erfoititmg 
dies, as well as others requiring great accuracy in n'.oveinent, may 
be operated. 

Heavy Xotehiny Press With Punch and Pie in Position. 
The press sliown in Fig. 380 with puncli atid die in position is 
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used for heavy bridge and structural iron work. The press is 
motor driven and is a very powerful machine. The die is made 
in sections and the parts are located and fastened within a die 
block as shown. The punch face is sheared so as to begin to cut 
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at tlie edge of the sheet or beam and progressively punch out tlie 
section. 

Heavy Disc Punching. 

In Fig. 381 are .shown a press and set of dies for punching 
discs 26 inches in diameter from 3-16 high carbon steel. As 
shown, the die is made in segments, each section having a curved 
shearing edge so as to make the punching out of the discs pro¬ 
gressive and thereby reducing the strain on the press. The sec¬ 
tions of the die are located and fastened within a holder. The 
punch and die holders used in a press of this type should be made 
so as to receive tools for discs of smaller diameters also. There is 
an automatic stop on this machine that arrests the slide at any 
point of the stroke. 

Steam-Driven Multiple Punches. 

The illustration. Fig. 382, is of a double-geared, steam-driven 
punch press measuring 10 feet between bousings, with throat 6 
inches deep. It has a side stand with outlioard liearings for cam 
and countershafts, and is equipped with dies for punching one 
hundred and twenty inch holes, one inch between centers, in a 
yi inch plate. There is a pressure plate over the inmches, made 
in removable sections so that a single punch can be taken out for 
repair, etc., without disturbing any of the others. This machine 
has also a slide adjustment which is furnished to overcome the 
shortening of the punch caused by wear, and an automatic stop 
which causes the slide to stop at the completion of each stroke. 
The hold-down is automatic and, after stripping, rises to give 
plenty of room for the insertion of the plate. 

Fig. 383 illustrates another double-geared multiple punch, 
104 inches between housings, equipped with dies to punch all of 
the 64 holes in the tire of a steel harvester wheel 9 feet 6 inches 
long at a single stroke of the press. This machine has a center 
bearing for the cam shaft, and side clamping device for centering 
the strip by hand before punching them. It has slide adjustment 
which raises and lowers the slide to make up for the wearing 
down of the punches, and an automatic stop which arrests the 
slide at the top of the stroke with the punches and dies open to re¬ 
ceive the work for the next operation. Machines of this type are 
made heavier and lighter, belt, steam and electrically driven, and 
any width between housings with a throat depth to suit require¬ 
ments. 
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FIG. 383. —MULTIEI.E PUNCH PRESS PIQUIPPED FOR 
PUNCHING 64 HOI,ES. 



FIG. 384,— MULTIPLE PUNCH WITH SPACING TABLE AND DIES. 
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Multiple Punch U’ith Hand-Peed Spacing Table. 

The illustration, Fig! 384, represents a powerful machine ca¬ 
pable of punching twenty-six inch holes through Ft hich plate 
at each stroke of the slide. Owing to length of the feed requireil, 
the table is moved by hand, the distance between ccnter.s of end 
holes being 70 inches. As shown the punches and dies are fitted 
to holders which allow of their being quickly changed or removed. 

Heavy Beam Punching. 

In Fig. 385 is shown a heavy .steam-driven machine fitted with 


• .• 



FIG. 385.—HEAVY BEAM PUNCHING PRESS, TWO I I-l6 HOLES. 

tools to punch two i i-l6 inch holes in the flanges of a 15 inch I 
beam or do any lighter work. The punches and dies are adjust¬ 
able so that holes may be punched opposite each other, or stag¬ 
gered, one in each flange or both in line in the same flange. The 
machine is under perfect control of the treadle, has adjustable 
rollers to support the beams, and is provided with automatic stop 
so that the operator can arrest the slide at any point in the stroke. 

The machine shown in Fig. 386 is of the same type as the other 
except it is for heavier work. It it equipped to punch two tpa 
inch holes in the flanges of a 30 inch bulb-beam at one stroke, or 
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Fir., 386.—BEAM PUNCHING PRESS EQUIPPED WITH TOOLS FOR 
PUNCHING TWO I^-INCH HOLES IN THE FLANGES OF A 3O-INCH 
BULB-BEAM AT ONE STROKE. 
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do any lighter work. The adjustable roller frames that suiiport 
the work swing aside and leave the opening in the lower jaw en¬ 
tirely clear. The punches and dies are adjustable in two direc¬ 
tions. 

Fig. 387 shows another heavy machine equipped with punches 
and dies for punching two holes in tlanges or si.\ holes in the web 
of a 24 inch I beam. The punch holders and die holders tire ad¬ 
justable. the minimum distance betw'een centers of the outside 
holes being 2'/^ inches and the maximum distance being 38 incites. 
Each punch is provided with a gag so that it can be made inoj)- 



FIG. 387.—BEAM PUNCHING PRESS, DIES FOR SIX HOLES. 


erativc, if desired, and does not have to be withdrawn in changing 
from flange punching to web punching. 

The machine shown in Fig. 388 is cqtiipited to punch one or 
more holes in the flanges and the web of I beams, channels, angles, 
Z-bars or plates, with 15 inch throat. The punches are provided 
with gags or receding sockets so that they can be made inojter- 
ative if desired. The spacing is jterfectly controlled by levers and 
can be instantly changed from zero to full throw by simply moving 
a lever. One lever adjusts the spacing in multiples of sixteenths 
and the other in multiples of inch, up to 8 inches, providing 
for any scheme of spacing or any variation in spacing on the same 
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PIG. 388.—HEAVY BEAM PRESS WITH AUTOMATIC SPACING TABLE 
POR PUNCHING ONE OR MORE HOLES IN WEB OR I-BEAMS, CHAN¬ 
NELS, ANGLES, Z-BARS, OR PLATES. 
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work. Tile levers lock in large notches and do not require delicate 
setting. The table is provided with quick return power niovenient, 
independent of the feed, for shifting it back and forth. .'\n auto¬ 
matic hold-down and slide guide, press the work against the 
gage. 

A Beam-Coping Machine Equipped IJ’ilh Coping Dies. 

The machine illustrated in I'ig. 389 is e(]ui|ipcd with double 
coping dies so that beams can be fed from either side and have 
both ends coped without turning them around. Punching tools 



FIG. 389.—-UEAM COPING PRESS E0tIlPPEI> WITH COPING DIES. 


to punch the flanges and web of the beams can be substituted for 
the coping tools, the dies being high and narrow to make room for 
the lower flange of the beam and get close into the corners. This 
machine is used to cope the ends of 24 inch beams or punch six 
^ holes in the web or two l inch holes in the flanges, as its 
heaviest work. As shown, the machine is motor-driven. 

Heavy punching tools and machines, such as arc shown and de¬ 
scribed in this chapter, and many other types too numerous to 
mention, are used principally by boiler makers, bridge builders, 
ship builders, and structural iron work concerns. 





CHAPTER X. 


THE FEEDING OF SHEET METAL TO DIES—LUBRICATION OF PRESS 

WORK. 

Feeding of Stock a Factor in Production. 

In the production of parts and anic.es ironi sheet metal by 
the use of dies, the proper feeding’ of tlie stock is one of the chief 
things to be considered, as the efficiency of the finished product 
and the cost of its production depends greatly upon the methods 
employed for this part of the work. 

Although the fact is well known that sheet metal goods manu¬ 
facturers strive to keep the cost of their tool equipment down to 
the lowest figure, and do not hasten to avail themselves of the many 
practical devices which are being constantly designed to assist in 
the chca]) and rapid jiroduction of sheet metal parts, they would 
find that by installing a thoroughly practical system of feeding 
in their establishments, the safety of their operators would be 
insured and their profits increased. The improvements which 
have been made during the last few years in devices for press 
feeding are indeed wonderful, and we feel safe in stating that 
there is not a sheet metal part or article in general use to-day for 
which some one of the large establishments devoted to the manu¬ 
facture of sheet-metal working machinery cannot provide an 
automatic feeding device to assist in its rapid and cheap produc¬ 
tion. 


Hand-Feeding. 

The most common and by far the oldest method of feeding 
sheet metal to dies is by hand, and in a number of cases it is the 
best. When the metal to be punched comes in short sheets or 
strips, or where scrap stock, is used, it should be fed by hand, 
feeding between a pair of gage plates, or a single one, on tbe die, 
against a stop-pin, as shown and described in the opening chap¬ 
ters of this book. But wherever the nature of the work will al¬ 
low an automatic feeding device actuated by the stroke of the 
press should be used. In the following pages are illustrated and 
described a number of the many difiFerent kinds of automatic 
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feeds which arc now in general use in all shops where the maxi¬ 
mum production from the minimum of labor is desired. 

Single Roll feeding. 

When large quantities of pierced blanks, plain blanks, shallow 
drawn or formed articles which can be produced in one operation, 
or other work of a like character are required, and the stock from 



FIG. 390.—PUNCH PRESS W'lTIl SINGLE ROLL FEED AT SIDE, FOR 
SMALL BLANKING, PIERCING OR BENDING OPERATIONS. 

which they are to be punched can be had in long strips or rolls, a 
press fitted with a single roll feed as showm in Fig. 390 should be 
used. The feeds and presses are to be had in a number of differ¬ 
ent sizes to suit the size and shape of the work, and the feeds 
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and machines are made in different styles, so as to feed from 
front to back, left to nj;ht, or the reverse. The feeds are made 
with various size rolls with automatic release action for the upper 
roll, and with hand wheels as desired. The distance which the 



FIG. 391.—1‘ERFOKATING PRESS WITH AUTOMATIC 
DOUllI.E ROI.I. FtKD. 


Stock can be fed at each stroke of the press is governed by the 
size of the rolls and the adjustment of the feed lever. 

Fig. 392 shows a different style of single roll feed and its 
adaptation and location on a larger press than that shown in Fig. 
390. The slide of this press is provided with a wedge adjust¬ 
ment actuated by means of the hand wheel in front. The upper 
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feed roll may be quickly raised by moans of an eccentric handle 
pcrmitlinjf the strii) of metal to be accurately placed, released, and 
readjusted at any time. 1 be pawl oiterales on the edfje of a tooth¬ 



less disk, taking its “bite" by means of a wedKing action, which 
permits of ea.sy adjustment and tine s|)acinf'. A machine equipped 
with a feed of this type is very useful for bicycle chain work. 
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clock and watch part.s, Yale key blanks, and many other articles of 
a like nature. 

y/ Double Roll Feed for Perforated Metal Sheets. 

The double roll feed shown in position on the press in Fig. 391 
is of the type most generally used for feeding sheets of metal 
which are to he perforated in regular patterns by means of a single 
row of dies, or in staggered patterns by means of a double row of 
dies. As shown, the press is built specially for this feeding de¬ 
vice, and as equipped has been adopted extensively on account of 
its s|)eed of production, the accuracy of its work, and the ease 
with which the dies and |)unches may he reiiKjved or adjusted. It 
may he run at from 70 to 100 strokes a minute, ticcordiug to the 
class of work done, and feeding the metal through the rolls will 
punch a double row of holes at each stroke across a 14 inch sheet. 

The roll housings are hinged, and each set of rolls has a hand- 
wheel for qiiickly adjtisting the sheet at the start, or removing at 
the end. The rolls arc actuated by a lever connected at the side 
of the press, one end to one of the lower feed roll ends, and the 
other to an adjustable stud in a T slot in the end of the presi 
crank shaft. 

Feeding Partly Finished Small Parts and Articles. 

Fig. 393 illustrates a method of feeding jiarts and articles of 
small size beneath punches. It is used when adapted to a press 
as shown for letter stamping or reshajiing blanks and shells in 
the manufacture of tin bottle-capsules, burner parts, tin box cov¬ 
ers, and many other articles. In this device the die is fastened to 
a sliding piece, which receives its motion throtigh a catn on the 
shaft in such a manner as to stand still while the ])unch is doing 
its work, after which the slide travels forward toward the oper¬ 
ator, who removes the finished piece and locates a new one with¬ 
out endangering his hands by getting them between the punch 
and die. With a device of this type adapted to the press as shown, 
a good operator will do from 50 to 100 pieces of work per minute 
according to the style of the work. 

Tube Feeding of Parts Which Have Been Previously Punched. 

The stamping, lettering or other die work on small blanks 
which have been previously punched, such as bicycle chain links, 
buttons, clock and lock parts, metal novelties, etc., can be best ac- 
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complishcd hy incaiis of a tube fee<l of the ty])e sliown on tlie 
press in Fifj. 304. 'i'liese devices are bndt to feed front to back, 
or left to ritjlit, or tbe otlier \v;iv, as desired 'idle blanks are i>nt 
into a tubular bolder from wbieb an :uitonialie;ill\ aetnaled slide 
takes them one by one, eoinetinp; them into llu' die at the rate of 



393-—PRF.SS WITH CAM-ACTUATr,r> 
DIE SMDK. 


FIG. 394 -I'RMSS WITH TUim 
PKED. 


100 to 150 per niinnte. In some eases it becomes necessary to 
add a cam-actuated stop-p^a^w to insure feeding;' the blank to the 
accurate position. This slop-,t;ajre is eoiistrueted similar to the 
finger-gap;e shown in Chapter I. 'Flic tube feed may be easily re¬ 
moved and a single or double roll feed such as are shown in Figs. 
390 and 391 substituted. 
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Double Roll Feeding for Producing Stnall Pierced Bhinks from 

Strip. 

The double roll feed shown on the press, Fig. 395, is specially 
adapted for such work as piercing bicycle chain links, w'ashers, 
watch, clock and lock parts, and many other pieces used in the 



V.i "*>!«•-r- 


FIG. 395.—PUNCH PRESS WITH STAY RODS, DOUIILE ROIH, FEED 
AND DIES FOR PRODUCING SMALL PIERCED BLANKS FROM 
THE STRIP. 

manufacture of hardware, lamps, electric apparatus, etc. The die 
first pierces the holes and then cuts the blanks, producing from 
100 to 150 pieces per minute. On each stroke of the press, at 
the moment when the pilot pins located in the blanking punch are 
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abot.t to enter the pierced link's, tlie tipper rolls are aiitoniatieally 
raised so as to release tlie strip and permit the pilot pins lo shift 
it into the correct position, correcting- any “slip" which may have 
occurred in feeding, and thereby overcoming-the nnilti])lication of 
error. By means of the hand wheels shown, the strip may be 



FIG. yj6. —I'llKSS KIIUII’I’KI) WITH OOUIU.K llOl.t, AND I.ATiaiAl, 
FFKDS, AND DIKS FOR FMIIOSSING, lll.ANKING AND FORMING 
TIN .STAFUCS OK TAGS I'-RO.M .STRII'S OF TIN. 

quickly fed to the starting position and the last end quickly re¬ 
moved. 

Doubli' Roll and Lateral Feeds. 

The half-tone Fig. 396 represents a press as equipped with a 
double roll feed and lateral feed, with dies for embossing, blank¬ 
ing and forming tin staples or tags from strips of thin metal. 
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It ' ilhistralcs a method of conihiniiif;; feeds for automatically 
perforaliii};, emhossin^ or lettering, blankiiio and forming; mis¬ 
cellaneous small tin and brass pnjods; it requires no description 
as its action is similar to the one shown in Fig. 395. 

Double Roll Feed li’ilh JuloiiKilic Release. 

A method of double roll feeding adapted for double-acting 



Eio. 397 — norm.i: action press with iiorin.E role peed 
AND AI TUMATIC ROLL RELEASE. 

presses fm" the rapid production of shells which arc cut and 
drawn from the strip m ‘‘piish-tbrongh’' dies is shown in Fig. 
397- brum Oo to 150 shells per minute may be produced by 



Till-: ri.i.i>jx(; of sukkt mktal ro diks. 
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UMBRELLA TRIMMINGS. 
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It ' ilhistralcs a method of conihiniiif;; feeds for automatically 
perforaliii};, emhossin^ or lettering, blankiiio and forming; mis¬ 
cellaneous small tin and brass pnjods; it requires no description 
as its action is similar to the one shown in Fig. 395. 

Double Roll Feed li’ilh JuloiiKilic Release. 

A method of double roll feeding adapted for double-acting 



Eio. 397 — norm.i: action press with iiorin.E role peed 
AND AI TUMATIC ROLL RELEASE. 

presses fm" the rapid production of shells which arc cut and 
drawn from the strip m ‘‘piish-tbrongh’' dies is shown in Fig. 
397- brum Oo to 150 shells per minute may be produced by 
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in most cases a linijor or uripping^ movement is attaclicil to the 
feed, which places ami holds the piece in the exact position wlien 
ready for tlie descendiiifp pnneh. 'I'he friction dial feed is host 
for reelrawiiift sluirt sliells or pieces wliich are not liahle to topjile 
over. 

The kiUehet Dial feed. 

The ratchet dial feed consists of a circular ])late which con¬ 
nects with the m:un shaft throu,i.;h the me.hum of cants or iiawls, 
.so as to receive an intennitleul n t.irx motion. This ilisk is pro- 



piG. 401.— runss WITH automatic dial kuki), i'itti-d with dies 

imu OPERATIONS 2 AND 3 ON BURNER SHELL, ITG. 1 . 
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villc’d with a iiuiiilxT of lioic.s to receive either the work or the 
(iie.s. I’y the u.se of a ratchet dial feed it is often possible, in 
many cases, to submit the pieces to two or three con.secutive 
o|.ieralions without rehandling-. 'I'he feeds shown in Figs. 398 
to 401 are ratchet dial feeds. 


N :-j . , 



l-'A',. 402. - (5KAKK1) PUNCH PRltSvS EQVIPPI-D WITH FIVE SEPARATKI.Y 
ADjrSTAin.lC PUNCH CAKRIHKS AND AUTOMATIC l'EEDIN() 
DIvVICK. 
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Burucr slicH fim.slietl on four-i)tnic}i machine. First operation, Fig 1, made in 
combmatiou die. 
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A Press with ^iiljiislablc Punch Carriers and an . IuIoiihiIu' 
ICiction Dial Pccdiir^ Jh'vicc. 

The press illiistrateil in hit;. 402 is e<niii)iieil to produce with 
great .si)eecl and economy sticlt articles as lamp hnrners, stove 
trimmings, harness oil can tops, small colTee and teapot covers, 
lantern parts and other similar articles made 111 large quantilies, 
which require a series of operations alter the first cup or shell 
has heen produced in a comluiiation or drawing die. 

The first operation shells are placed on the friction dial, 
whence they are earned antomaticalli h\ the reciprocating mo¬ 
tion or feed from one to another of the several dies, then auto¬ 
matically discharged. 

In a press arranged as this one is all dies ojierate sinnillan- 
eoiislv, and as the press mav he run at a speed of 40 to (u) strokes 
per minute (according to the si/e and shape of the shells) its 
<)iit|)tit of 200 to 3(X) operations per minute is equivalent to the 
work of 10 to 21) single slide presses fed hy hand. As the (iress 
may he fed hy an ine.spensive operator and there is no inter¬ 
mediate handling, the amount of labor and shop room saved, as 
Well as the entire absence of danger to the hands of the operator, 
tire items of very great im|)orlance to mamifactiirers. 

Tresses of this tyjie tire regularly Iniilt w ith four or five punch 
carriers, hut where an additional luimher of operations are re¬ 
quired they arc built wider and additional punch carriers pro¬ 
vided. Such dies as are used for cutting, forming, perforating, 
lettering and nanging may be ojierated in these jiresses. The 
miniber of operations that may be performed is limited to the 
number that can be done without annealing the shells or part'. 
Shells requiring a less number of operations than there are ininch 
carriers in the press may he handled just as readily as though 
the full number of dies permissible were being operated. 

The press shown in Tig. 403 is eijuipped wdth a different 
style of dial feed, and is used extensively for redrawing tinfoil 
bottle caps, caster parts, burner shells and other articles whicit 
have been cut and drawn. As ciptipped it will redraw from 50 to 
70 shells per minute, according to the skill and diligence of the 
operator. The blank-holder slide is actuated on the down stroke by 
the two cams shown, and is raised by a |)owerful s|)ring with lever 
attached to the back of the slide and not shown in the illustration. 
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villc’d with a iiuiiilxT of lioic.s to receive either the work or the 
(iie.s. I’y the u.se of a ratchet dial feed it is often possible, in 
many cases, to submit the pieces to two or three con.secutive 
o|.ieralions without rehandling-. 'I'he feeds shown in Figs. 398 
to 401 are ratchet dial feeds. 


N :-j . , 
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Burucr slicH fim.slietl on four-i)tnic}i machine. First operation, Fig 1, made in 
combmatiou die. 
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ing and stam|)in); a considcrahio nunilicr of small shells at each 
stroke. It works with ttr^cit speed, ttnil eliects a considt’rahle 
saving of stock, as will he seen from the sera]) sheet showti on 



r.'' ' 


FIO. 404.—TRESS WITH .tLTO.MATIC 1)1 \t, FI.I,I), CAM-ACTt'ATEI) 
KNOCKOUT FOR TUNCH A.N'I) ME, AND .SAFETY STOT ATTACH¬ 
MENT. 

the floor at the left of the ])ress. It ts arraiipjcd with a special 
automatic feedinj^ device, as shown, and carries 14 sets of dottble- 
action dies, and will produce nearly 1,000 shells per minute. It 
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may also bo arran^jod for more or fewer dies according- to wliat 
width of slteet, the size of the article, or other special conditions 
may call for. 



FIO. 405. — “nUSS” PATENT TOGGLE-DRAWING PRES.S EQt’IPPED WITH 
A GANG or DOU 13 LE-ACTING DIES, PRODUCING I4 SHALLOW SHELLS 
AT EACH STROKE AT THE RATE OF 70 STROKES A MINUTE. 


A number of other methods of feeding sheet metal to dies 
are shown in connection with the dies and presses for various 
kinds of work in other parts of this book. 
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I.uhriavils to t’sc in the U'orkiiii^ of Slu'ct Metol. 

All (lies will bo fotiiid to work belter, l.Tsl loiirjer ami produce 
belter results if a proper liibricaiit is used, and in ibe following,' 
we ^ive a list of the kinds which have proved the host for the 
work iiientioiied. When punchinr,^ iron, steel, copper or t ierinan 
silver, a thin coating; of lard oil or sperm oil should be s]ire;id 
over the stri|)s or sheets before ptinchint^. A ^niod wav to do 
this evenly is to coal one sheet tlncklv and feecl it throu^jh a pair 
of rolls, thus the oil will spread over the sheet and coat the rolls 
and a number of other sheets nia\ be run lhrouij;h the rolls and 
coated evenly, b'or drawn work tins matter of coaliii” the sheets 
(before blaiikiii.cj and drawiiif,'' the shells) will be found the best, 
as the coatnit; of oil on the sheets or strips of metal will be very 
thill and it will not be found necessary to clean the shells after¬ 
ward, as the oil will have disappeared during; the (irocess of 
drawing. When the oil is applied with a brush or pad the coal- 
iiifi; will be so thick that it will he necessary to clean the tiiTicles 
lirodticed. In (he dniwiiij^ of steel shells a thin nii.\ture of 
Sfcase and white lead will p;ive the best results, bor workiiytj 
sheet hr, ass or other soft metals (e.xcept in drawni},' ojieralioiis) 
soap water should be used, allowing the strip or sheet to run 
throuj^di a tank filled with the solution as it is fed to the dies. 
I'or znic, .soap suds healed to a boilnif,' |ioint and applied as the 
metal is fed to the dies will allow of the best results beiiij,’- at¬ 
tained. For ciitlinp; aluminum use kerosene oil as a lubricant, 
for drawinj; it use vaseline. 

.Mlhouj^h very often dies are used to punch sheet metal with- 
rut applvintt a lubricant to the stock, and (food results are 
attained, it will be found th.at where a lubricant is always used 
on all classes of sheet metal work the tools will last loneter. the 
results will he better and there will be very little breakage. 
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(I'.SSIS I OK |■KI■.SS KIDI.S, I N I 1.1'I )l X (I JIIX'IS AXII SIXI- 
(MISI'ICIN.S (I.x I IIP rsi'. (I)' l•■|l.l•„s. 

Annealing’ Defined. 

Metals arc annealed by liein}t; slowly cooled from a liish tem- 
pcralnre. .Xnne.diiij.; j,a'iierally increases the llexd)dity, .softness 
and dnctilitv of bodies. W hen inct.'ils litive become britlle tbronyli 
excess of strain m rollintj. drawitit^, twisting;, liamnierinj.;, of 
other mechanical means, their |)ro|)erties may be restored by 
antiealitifj. 

llardcnui'^ Pefned. 

Steel atid a iittmbcr of other mettils, if cooled sttddenly after 
haviiifj hcett stroufjly heated, hecome harder, more brittle atui 
me,re elastic than before. If tool steel is luxated to a white heat 
;md thcti plunged into a bath of cold water or mcrcitre, it will 
hecome almost as hard ;is a diamond, very elastic; and so brittle 
that it c.in he itsdl only for drillmt; temjiered steel or chilled 
iron, for coining and engraving dies, and for the hardest kind of 
tiles. 

I'enipei'iii;' Dcfncd, 

Steel mav he worked to any shape reiinircd in the arts when 
it is m its softened cotidition. It is then strongly heated :md 
sttddenly cooled, and as this hardening process renders it too 
brittle for orditiary [)ttr|)oscs, something of its elasticity is s.acri- 
ficed, atid a portion of its hardness removed by reheating the 
steel to a lower temperature atid cooling it gradually. This 
process of annealing is called ‘'drawing'' or "tempering.” The 
temper to which the steel is drawn depends on the ti.se to which 
it is to be ])ut, and is regulated by varying the tetniteralure of 
the second heating, the higher the degree of heat the softer the 
steel. 

When a steel article has been hardened, theti polished or 
grotttid and reheated, the film of oxide oti its surface becomes, at 
a tetniieraturc of 428 deg. h'., of a light straw color, then through 
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intermediate hoes to a violet yellow (50<) deg. F.), blue (5()o 
deg. F.); at 977 deg. b". the steel passes to a red heat. TlK'se 
colors guide the workman in his efforts to temper the tool as 
required. Light )etlow is the temper required for articles or 
toqls requiring a keen cutting edge. .V deeper yellow for fine 
cutlery. Violet is the tem|)er required for table knives, retjuir- 
ing flexibility more than a hard brittle edge, and blue fur all tools 
or articles which are required to be very flexible. 

//I'd/i'iig Sit'd. 

Never heat a piece of steel, which it is desired to harden, 
above the lowest heat at which it will harden, and the larger the 
piece of steel the more time reipiired to heat it properly, as it 
will have to be higher than a smaller jiiece of the .same steel, be¬ 
cause of the fact that a large ]iiece of sleel lakes longer to 
cool than a smaller |)iece, as when a large piece of steel is pitmgeil 
into the bath a great volume of steam arises and blows the water 
away frotn it, lints tiecessitating more time in the cooling. 'I'lnts 
when the tool or die is vcr\ large a lank should be used to harden 
it in, into which a slreain of cold water should be kept constantly 
running, as otherwise the red-hot tool would heat the water to 
such a degree that the steel would remain soft, 

Ilartlt'iiiiii^ end Tcniperiin.^ Stnc'l TooLi. 

Very small tools such .is small purciiig punches, etc., should 
be hardened 111 an oil bath or in lukewarm water, as if cold water 
is used they will cool too (ptickly and come ctut of the bath cracked 
or so brittle as to be useless. .Never heat ;i ])iece of steel for 
hardening hot enough as to raise scale on it •, even when it is a 
very large piece this can be prevented by heating very slowdy in 
a packing box. When steel has been healed loo hot and then 
quenched the grain is rendered coarse and brittle, and although 
it may lie drawn to the desired temper it will break (|uickcr than 
a piece which has been hardened at a very low heat and not temp¬ 
ered at all, although the ])ieee which was heated too hot and 
hardened and drawn will he softer than the other iiiece. 

When hardening king, flat or round objects they should be 
dipped endwise, holding them perpendicular with the surface of 
the bath. When this is dime the articles will come out perfectly 
straight, or at least very little sprung. When flipped otherwise 
such tools will warp. When dipping a half-round tool dip it 
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with the haif-roimd side at an angle of twenty degrees with the 
surface of the water and it will come out either almost straight 
or straight. 

To draw the temper on small tools use a Bunsen burner, 
holding the thickest part of the tool which does not rcijuire tem¬ 
pering in the blue flame, and as the steel heats wipe it often with 
a piece of oily waste. By doing this the temper will come tip 
even and will not draw more in one place than in another. Tem¬ 
per slowly so as to avoid having the temper start to run before 
yott are aware of it. 

}lardncss and Toughness in Steel. 

.-'Llthough few mechanics seem to be aware of it, there is con¬ 
siderable difference between steel which is hard and steel which 
is both hard and tough, i. e., when a tool has been hardened and 
tempered to the degree thought best for the work which it is to 
perform and the edge does not stand up. but instead crumbles 
away, the steel is hard but is not tough and was heated wrongly 
in hardening or not (picnehed right, (hi the contrary, when a 
tool has been heated proiierly and hardened and tem|iered as it 
should be, it can be very hard and the edge will hold, because 
for a given degree of hardness the same degree of toughness has 
been imparted during the heatitig and hardening process. 

Special Methods of Hardening Tool Steel. 

Often when tool steel is bought special instructions will be 
given as to the method of hardening it. Sometimes those in¬ 
structions are followed out and often they are not. Now in all 
cases where such instructions arc given don’t forget to go by 
them, otherwise do not buy that brand of steel, but, instead, get 
a brand which you can harden in the good old-fashioned way. 
There are now various brands of steel on the market which are 
used for special purposes and which possess (lualities which other 
brands do not’ (in regaril to cutting at high speeds, removing 
large amounts of stock, etc.), which require hardening at different 
temperatures and tempering at special colors. If you need this 
sort of steel for any purpose, don't try to find out why the special 
instructions are given, but do as directeil, and if the results are 
what the makers claim for it, it doesn’t make any difference if 
you have to harden it in a cake of soap—the result is the thing. 
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1 lardcnini; Comhounds. 

In order to harden steel tools or pieees so that uniform hard¬ 
ness and temper wdl l)e attained, and so that the steel will eome 
out of the process white and clean, as is often required, the fol- 
lowinij process may he adopted: hirst, in the heatm.t; of the 
steel a solution wdiich will pnitect it from the lire and another 
to chill it quickly are iieeessari. 'I'liis last solution will also };ive 
the desired clean white tippearance to the steel. 'Idle receipt 
for the first solution is: equal (|uamities of sal sod i and lioras; 
in water containing; one ounce of cyanide of potassium to the ^;al- 
loit, I'or the second solution, a stroiifj hrine made of salt :ind 
water, and about the same timomit of eianide as salt, will do. 
Have the water hot and add about two oiuices of sul|ihuric acid 
to each palloii of water used: when mixed put away in a cool 
|)lace and keep well covered. 

To use the solutions proceed as follows: hill all holes near 
the edf^e of the steel with lire clay, then dip into the first solu¬ 
tion and place the steed immediately on the tire while wet. Heat 
slowly and carefully and he sure not to heat any one portion of 
the work faster than another, as the slower the heat the more 
uniform its distribution in the piece. When the proper temjier.a- 
ture has been reached, which should he a clear hripdit red, di|) the 
work straif^ht down into the hardeninij solution; wdien it has 
cooled remove from the hath and work of silvery whiteness and 
uniform hardness will he the result. When hardening; lone;, 
.slender pieces in this solution, dip them endwise, and do not shake 
about, but instead revolve, if possible, raiiidly. 

Toiij'crin;^ in the Sn}ul Bath. 

When a number of pieces of the same size or slightly ijifferent 
sizes have been hardened and it is desired to draw them all to 
the same tem])er, the sand hath will he found to give the most 
uniform results. This consists of an iron ho.\ filleil with sand 
and heated over a fire to the temperature required. When the 
sand has been heated to the reiiuired degree the tools to he tem¬ 
pered arc laid on top and removed wdien the color denoting the 
temper required appears. Always remember that the slower the 
temper is drawn the tougher the steel wall he. When steel is 
heated slowly in tempering and the heat is distributed equally 
over the entire piece the molecules assume the mo.st stable posi¬ 
tion with regard to each other, and, when the tool is in use, all 
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arc alike affecteil by any shock sustained. The effects of heat 
on copjicr and bronze arc precisely the reverse of those m.ani- 
fested by steel, as when such metals arc cooled slowly they be¬ 
come brittle and bard, but when cooled rai)idly. soft and malleable. 

Ilardciiiii;^ the Walls of a Hole. 

()ften, in die work, it is desired that the walls (d' a drawinf^ 
die (.r some other part, such as the inside of a hollow punch, 
should be hard and the remainin<f portions of the piece soft. This 
may be accomiilisbed by proceeding; as follmvs: (.lamp the die 
or |)unch, as the case m.iy be, betueen llanttes on the eiuls of 
tubes, being: sure to have the steel at the proper heat, 'rhen 
allow a stream of eold wtiter or brine to circulate through tb.e 
tidies and the walls will banlen in depth as far as the inside edges 
of the llanges, ubde the remaining [lortion will remain soft. 

Rcaiinoalius’. 

.Sometimes a piece of steel, which is to be used for a punch or 
die blank, upon starling to machine it, proves bard, although it 
has been annealed. When this is the case, never try to finish it 
before reaniiealiiig it; instead, rough it down, clean out the 
centers and anneal it over again. The time re<|iiired to reanneal 
the |)iece of steel will be more than made up in the machining 
of it. 

Il'alrr .liinralino, 

l're(|uentlv a piece of sieel is re(|uired for a repair job or 
some other job in a liiirri, and there is no time to anneal it in the 
regular wav. At other limes a jiiece which has been hardened 
re(|uires to be remacliined. When eonfronted w ith the above con¬ 
ditions the tool-maker can fall back on the "water anneal,” and 
after he has tried it a few times be will be delighted with the 
results. There are sevend nietbods of doing this, and we give 
here the best of them all. The niccbanic may adopt any of them, 
according to the results secured from each. I be first method is 
to heat the steel slowl\- to a ilull cherry red. then remove it from 
the fire and with a piece of soft wood try the beat, as it decreases, 
bv touebing the steel with the end of the stick. When the piece 
has cooled so that the wood ceases to char plunge the steel <|uickly 
into an oil bath. On machining the steel it will be found to be 
very .soft. 

The second method for water annealing, is to heat the steel 
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slowly to a rod heat, then allow it to lie in the ashes a tew 
minutes until almost black, then drop it into soap-suds and allow 
it to cool. \'ery often the piece of steel annealed in this manner 
will turn out much softer tlian if annealed in the regular manner 
by packmjj in (lowdered charcoal and allowed to cool over nip;ht. 
A f;ood wav to make sure as to the tune to drop the steel into the 
hath is to allow it to cool until almost hlacl<, then touch it with a 
file: if the steel does not hriyhten for an instant and then ttirn 
blue, wait a few seconds and repeat the esperiment. If upon the 
second trial the blue appears and then a spark nt;ht afterwanl, 
drop the steel instantli into the hath, and when cool it will he 
found to he as "soft as hiitter." 

(f’ll) /’(((;; ('/' Ttii'Is III Ihinlcniii'^. 

t tfteii after carefulli hardeiiiiij; a loiip tool it will he found to 
have warped during the process, often to such a ilepree as to 
make it useless. There is a wa\ to avoid this altoc;other, or at 
least, the war|) will he so shpht as not to affect the efficieiici of 
the tool. I'll insure apaiiist warping, lower the steel, when at 
the jiroper heat, sipiareK into the hath, lowering' it as far as 
possible into the center of the lii|ind W hen this is done the heat 
will he ahsorhed eipialli from all snUs ami the tendency to war]) 
excessively will have heen elimin.ited, 

Ihc Location of the llarJcniii^o^ I'uniacc. 

Althou};h in a "reat niativ shops ver_\ little imiiortance is at¬ 
tached to the proper placing and locating of the foroe or furnace 
which is to he used iliirmp^ the haidemiitf |irocesses, it will he 
found that if the location chosen is in a darkened corner where 
the sun's rays will not come near it, the best results will he at¬ 
tained, Xo matter what kind of hardeiiiiij:; is to he done, the 
heatinp: arranjeements should newr he located where there is too 
stroni; a lifjht, or where the sun shines in at any time of the day. 
If the li^ht is uniform it will not he diffictilt to attain ttniforni 
results, while, on the contrary, if the litjht it too bright, there is 
a chance of heating the steel too hot, and, when it becomes 
darker, not hot enough. When a uniform light is maintained 
during the day the men hecome accustomed to it and no trouble 
is experienced in getting the best restilts. 

Hardening j'ery Siiuill Parts. 

When a large number of very small parts are to be hardened 
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they should he packed in closed iron boxes, and the box heated. 
When all the |)arts have reached the proper heat, they .should be 
thnnped into the (|uenchinf; bath, of either oil or water, as the 
nature of the work may reipure. .Another way by which small 
])arls may be heated uniform, is by means of a lead bath. Keep 
the lead at the ])roper heat and cover the lop with iiowdered char¬ 
coal and coke. 

Tcinl’criit;^ in Oil. 

.Almost all larpe sho|)s in which any amount of hardening and 
tempering are done, have discarded the method of tempering 
by colors, and have ailo)Ue<l (he more reliable method of doing 
it in oil, gaging the beat by a thermometer. ,A kettle containing 
the oil is placed on the lire and heated to the right temperature, 
the hardened parts are thrown in atid left in the li(|tiid imtil 
drawn, lly this method there is no possibility of over-drawing, 
as it is itnpossible for the parts to becotne hotter thati the oil. 
When temiiering in this manner it is not necessary to brighten 
the work before the operation, atid where a lot of such work is 
done, it will be accomplished much cbeaner than if the old methods 
were used, besides, the most satisfactory results will be attaitic 1, 

.Strai^hlciiin" Hardened I’ieees ll'hich Hair ll’arpcd. 

W’heti a piece has been carefully heated atid just as carefully 
qttenched, there ts little chance of its warping, but wheti a piece 
docs warp, before it can be used for the purpose reiiuired it must 
be straightened: to do this proceed ;is follows: 'Fake two V 
blocks and place them on the bed of an arbor press or a straight¬ 
ening ])res.s—cither one will do—and place the pii'ce or tool on 
the \’ blocks with the concave side down. I'hcn take a ISunsen 
burner with a hose attached to it for the gas supply, and heat 
the concave side: do (his slowly and do not heat enough to draw 
the temper. While the steel is hot apply sufficient pressure to 
s])ring the punch or tool back in shape. .A large number of hard¬ 
ened pieces, which would otherwise be useless, may be saved by 
straightening them in this manner. 

The Use of Clay in Hardenini;. 

Very often in die and tool work it is desired that a piece with 
a hole in the center should be hard around the outside and soft 
around the hole, or a ])unch is rer|uired to be hard at both ends 
and soft in the center. To accomplish these results with ease 
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use clay in the following; manner: When the stock aroiuicl a 
hole is to he left soft and the outer edgjes of the piece hardened, 
fill the hole with clay and pad it at both sides, then heat the piece 
and |)limf;e it into the water. When cool remove the cla\ and 
the stock around the hole will he found to he soft while the outer 
edges will he as lianl as re<piired. I'o harden hoth ends of a 
punch and leave the center soft put a hamlage of clay around the 
center, or desired soft ])ortion, ahout yj inch thick, and hnul it 
with a piece of sheet metal. I leat, ami (piench, and the desired 
results will he accom|)hshed. 

When hardening dies (-r other press tools m which there are 
any holes near the e<lges of the piece, till the holes with cla\ Ik • 
fore heating and the tendency to crack will he iwereoine. When 
the holes are not filled with cla\—wlu'ii the steel is (pienched—■ 
steam generates in the holes and cracks start, or excessive warp¬ 
ing occurs, line to the fact that the steam does not escape fast 
cnou.gh and the contraction of the metal is uneiptal. 

//nn/i’n/ng Pws. 

(df the hardening and temperin.g of dies and press tools too 
mtich cannot he written, as n])on the results ol this part of their 
construction depends the efficiency of the tools. I'or healing dies 
a gas furnace is preferahle, hut when this is not at hand a good 
clean charcoal fire will do. 

h'or hardening large dies it is indispensahle to have a large 
tank, which should he tirranged in such a manner as to insure the 
rapid cooling of the steel. .\ tank of this kind can he arranged 
hv fixing two or three rods across the inside ahont la inches helow 
the surface of the water, and a jiipe let into the tank in such a 
manner as to insure the circulation of a stream of water from the 
bottom upward. When the die is to he epienched the water 
shoulil he turned on and kept running until the steel has cooled. 
When a good circulation of water is kept U|) in a tank of this 
kind there will not he any soft spots in the die. 

Hardcm’ni; Fluids for Dies. 

We have heard a good deal ahout hardening fluids in which it 
is claimed dies can be hardened better than in water or brine. 
Such fluids are composed chiefly of acids and we should advise 
keeping away from them, as where it is not possible to harden 
die steel in clear water or brine, the steel is useless and should 
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be dispensed with. When quenching the heated steel, dip down 
straight and don’t shake it about, Intt, after keeping it stationary 
for a few seconds, move it around slowly, keeping it square alt 
the time. When the die or piincli is of an intricate shape, about 
three inches of oil on the top of the water will toughen it and 
contribute to hel|)ing the .steel retain its shape while hardening, 
and jirevent it fniin warping or cracking during the process. 
I^astly, immediately after liardeiiing and liefore grinding, the steel 
.should be jdaced on the tire and slightly warmed, to take the chill 
out, and not laid aside for a while, as we have icen dies that were 
Itiid aside after hardening (that were intact) after a few hours 
show cracks, 

Sici'l for Punches. 

When small punches arc required to punch heavy work or to 
run at high speeds never use drill rod or Stubs' steel, as such 
stock is really the poorest stock that could be used for such w'ork, 
for the simple reason that fine, high carixm steel of this kind, or 
any other for that matter, crystallizes rapidly under concussion. 
In |ilace of such stock use the lowtest graile of steel which will 
harden only at a white heat, and the punches will last many times 
as long as any that could be made from the better grades of 
stock. 

I'or small punches which are to pierce thin soft stock, or to 
run at a slow s|ieed, gel the best grade of steel on the market, as 
for such work the liner the grade the latter results will be ob¬ 
tained. 

Soft or Hard Punches and Dies. 

It is often very hard to determine as to whether a punch and 
die should he hardened or wdiether one of them should be left 
soft, and if so, which one. The stock to be worked and the 
nature of the work have to be considered when deciding this mat¬ 
ter. .Some classes of work will he accomplished in the best 
manner by using a soft punch and a hard die; others, when a 
hard punch and a soft die arc used; while in a majority of cases 
the Ixist results will he obtained by tising a punch and die which 
are both hard, b'or punching nr shearing heavy metals both 
pitnch and die should be hard, while for all metals which are soft, 
and not over i-i6 inch thick, a soft punch and a hard die will be 
found to work well. F>y leaving one of the dies soft it will be 
easy to produce clean blanks, as when the punch and die becomes 
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dull it is only iiecossarv to t;rin(l tlio hard one, upset the soft one 
and shear it into the die. 

Jud"wcnt (111(1 Cdrcfidncss ni //un/oimy. 

A pjrcat deal depends on the judtjiuent and earefulness of the 
man who docs the hardenin*; in a shop, and in larite inamifactiir- 
iiip estahlishnieiits one man should he ttiveii the joh of doiiitt all 
the hardeniiptt. ()n this man's elTicieiiev and judt;iiieiit will de¬ 
pend the increasiiyt; or redueitie; of the cost aecouiil, as one piece 
of steel which has lieen hanlciied proiicrly will accomplish many 
times as iiiucli as a piece which has hccii hardened carelessly. 
The manner in uhich the hardener puts the steel into the (pteiich- 
inp; liipiid will he responsihlc, more than anything' else, for liavinj; 
the pieces come out hard and free from cracks. Work with deep 
recesses will often have to jto into the uater with the recessed 
parts first or pice '■(•isa, accordiiiff to the shape and location 
of the recesses. When hardcnin^f hiri;c pieces which are worked 
out in the center, a stream of water sti ikiiiy' a)taiiis| them is often 
ahsolutel) necessary. There arc some prades of steel which will 
"ive the best resiihs if lhe\ are removed from the water as soon 
as the vihratioii has ceaseil, and laid aside until cool, while there 
arc a ttreatcr luimher of other hraiids which will have to he left in 
the hath until iierfectly cool I'.Nperieiice and jtood sound judg¬ 
ment are necessary to do good hardeniiig. 

The Use of Machine Steel for Press Tools and the Tlardeniiit^ 
of it. 

For a large ntimhcr of purposes in the line of sheet-metal 
working, machine steel tools, if properly hardened, will answer as 
well and sometimes better than tool steel ones, and if the follow¬ 
ing process is used to harden such tools they will he found to 
give the best of results and may he used for cutting purposes. 
In order that the parts or tools may do their work and last long, 
they must he hardened very deep and come out with a fine com¬ 
pact grain. For dies which are to he used for jiiinching regular 
shaped blanks from light soft stock machine steel ca.se-hardcned 
tools will give excellent satisfaction, as they are far cheaper to 
make and will last as long as though made of tool steel. 

To do this work properly the following outfit is necessary: 
A good hardening oven, a inimher of hardening boxes, a good 
supply of raw bone, granulated, the same amount of granulated 
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charcoal, some hydro-carbonated bone and the same amount of 
charred leatlier. A tank larpe enoui'h to liokl a good supply of 
water, a small tank so arranged as to allow of heating to any de¬ 
sired temiieralurc, and a bath of raw linseed oil, and the outfit 
will be complete. 

I’ack and heat the work as you would for regular case-hard¬ 
ening. and leave in the oven to cool. When perfectly cool heat 
the pieces in hot lead and <|uencb the same as tool steel. If the 
))icces arc small they should be repacked in the hardening box 
with granulated charcoal and heated. When packing in charcoal 
do not mix with any kind of bone or any other carbonizing matter; 
such sulistances o]X'n the grain, and the object of the second heat 
is to close the grain. The hardening heat should be as low as 
possible, and the harileneil piece will come out close in grain, with 
a bard, tough surface all over, while the center remains soft and 
the piece will be stronger than if made of tool steel. 

When machine steel tools are to be used for cutting they should 
be |)acked for the first heat in a mixture comiiosed of eipial parts 
of charcoal and charred leather, finely granulated. 'I'lic use of 
charred leather gives a much tougher effect to the steel than bone, 
as the leather is almost free from idiosphorus, while bone is not, 
and as phosphorus makes steel brittle the substance which con¬ 
tains the least amount of it should be used, 'fools wbicb are to 
be used for bending and forming may be packed in bone, which 
will carbonize tbem as retpiireil. When using either bone or 
leather an equal amount of granulated charcoal mixed with it will 
))revcnt the kernels of bone and leather from adhering and form¬ 
ing a .solid mass when hot, and as charcoal is an excellent beat 
conductor the |)ieces packed within the hardening bo.x will be 
heated quicker than if no charcoal were used. 

Never use licssemer steel for such tools as it will not respond 
to the process; open-hearth .steel should ahvays be used to get 
uniform results. 

Hardening Large Steel Ring Dies, so as to Prevent Cracking and 
Excessiz’e IVarl’nig. 

To harden large ring dies, which are to be ground after hard¬ 
ening, and which are required to be very hard around the center 
or hole and the w'alls, they should be heated in large iron bo.xes 
as follows: Put a layer of fine powdered charcoal about 2 
inches deep in the bottom of the box and place the die on top of it. 
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'ill the die and cover it to a depth of ahont 'y\ inch with a niix- 
iire of 4 parts powdereil charcoal to i part of charred leather, 
hen put a loose cover on the box and place in the fnrnaee. After 
teatinp; about 3 hours or n^)re, according; to the size of the die, 
he die will he at a red heat. It should then be alloweil to remain 
It a low heat for about an hour, which will insure its heatiiii; 
inifornily throuttliout. I'lie heat should then be increased until 
he die comes to a full red heat; it is then reail\ to be ipienched. 

Remove the box from the furnace, tiiiil with two pairs of tongs, 
111(1 a man at opjiosite sides if the die is too large for one man 
o handle, draw the die from the box, clean, and i|uench sipiarely 
nto the water, working up and down until the red has entirely 
lisappeared, then let it he still until cool. When cool remove the 
lie from the water and heat, to remove the strain ami chill of 
lardening, until dro|)s of water spniikleil on it will steam. I'lieit 
a\ it aside in an even temperature where It can cool off slowly 

When large round ring dies are hardened in the niamter de- 
icribed above there need he no fear that they will warp, crack or 
dirink excessively or imeveiili. 

The r.ffeels of ,/imcu/nii; 111 Iloi'ilciiiiiy. 

/Mthougli it is not generally known, the successful hardening 
af a piece of steel depends on the :uineahng of it (irevioiis to 
aiachining it, and 111 order to harden properly it is neces.sary that 
:he correct ])rocesse.s of aiiueaimg should be understood. .M- 
ways anneal anv odd-shaiied piece, or one with an irregiiltir hole 
in it after having roughed it down I he hesi way to anneal such 
pieces is to (lack them 111 granulated charcoal in an iron hox, being 
sure to have as much charcoal at the sides of the box as at the 
bottom in order that the heat shall not (lenetrate too (|uickly. 
The box should be kept at a red heat for about an hour. The 
proper heat for such |)ieces in annealing should always be higher 
than the heat reipiired to harden the same piece, in fact we have 
found that a heat almost as high as a forging heat will be the 
means of overcoming an\' tension or strain which may manifest 
itself when the piece is hardened. 

Hardening Thin Disks. 

The best way to harden thin disks of large diameter is to do 
it between iron plates with w'ell-oiled surfaces. In heating the 
disks, it should l)e done in such a manner as to keep the fire from 
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coming in contact with them. The 1 )est way to ilo this is to place 
a Hat cast iron plate on the fire and heat it until it is a black 
heat, then ])lace the disk upon it and heat the ])late until the 
disk has reached the proper hardening heat. When the proper 
heat is reached remove the disk and place it upon the lower oiled 
plate and instantly place the top plate upon it and hear down hard 
on it until the disk has cooled. 

. / Kink. 

It is often necessary to construct dies 'from forgings of 
wrought iron and tool steel, and ;is the dies when finished are re- 
(piired to he hardened it is necessary that there should he a good 
weld between the two ptirts. To accom|)lish these results when 
welding mix mild steel ehips—from which till of the oil has been 
removed—with borax, and there will he no difficulty in producing 
a clean weld and one which will not buckle or separate in hard¬ 
ening. 

//iin/i'ii.'ijg Tl.ii'l: Round Dies. 

<)fleii round dies, which are thick in proportion to their 
diameter, will contract excessively in the cctiter during the hard- 
etiiiig jirocess; ofteti to such a degree as to tiiake thetn unfit for 
itse. 'I’o overcome this, have an arrangement by which a stream 
of water ttiay be forced throttgh the hole without wetting the out¬ 
side: allowitig the water to only come in contact with the inside 
of the die. llv doing this the walls of the hole will be hard, 
while the outside will remain soft, and when the tetnper is drawn 
the hole will retiiain straight and true. In shops where grinding 
facilities are not at hand, this method will work excellently. If 
possible use strong brine for the hardetiing llnid. 

Hardening Sf>r<ngs. 

As very ofteti spritigs form part of the construction of various 
kinds of dies, it is well to ntiderstaiid how to harden and temper 
them successfully. Tor stnall and medintn-sized springs, use a 
solution composed of JT sperm oil, f-d neat's foot oil with an 
ounce of resin, and the springs will come out of the bath tem¬ 
pered as desired. Tor heavy springs, wdiich have to exert a 
great deal of pres.sure, use hot water. Have the water boiling 
and plunge the springs, when at the proper heat, into it. By 
adopting this method no burning off will be necessary, as the 



IIAKDKNINC .\Nl> rKMI'KKlM'. I'KKSS IllUl.b. 


317 


springs will be the proper iciiipcr. What is more, they will not 
break or "crawl up" wl.en in use. 

.1 Substilulc [or Ilorii.r in U'cldiii". 

As high carhon steel is fre(|ueiUlv used for forgings fc.r dies, 
and as in order to secure the best results it should he welded 
at the lowest possible heat, we gue here a receipt of a welding 
compound to use as a substitute for borax. 

I’tilverize and mix with about ] |iouiids of good welding sand, 
2 ounces of |)riissiate of polash. li ounces of eoiiimou salt, 2 
ounces of cop|)eras, I ounce of black oxide of maitgaiiese and t 
ounce of saltpetre. 

Hardenin’^ I'oor SICi'l. 

^'ery often in making dies we rim across a |iiece of steel which 
after working up will not respond satisfactorilc to the usual 
hardening processes When this is the case prepare a soltuiou 
composed of two handfuls of coinmoii salt, one ounce ol corrosive 
suhlimate to about six ipiarts of water, and when the steel has 
reached a good red heat plunge it into the hath 1 he corrosiv' 
sublimate gives ti.ugh.iiess to the steel and the salt hardness. 'I'liis 
solution is dcadlv poison: exercise eare when using it. 

To .limi'iil Doiilillul SU'rl. 

There are some kinds of steel which will not anneal satis¬ 
factorily even when jiacked in an air-liglu box in jiowdered char¬ 
coal. To anneal steel of tins kind cover it with tire clay, and 
heat to a red heat and allow to cool over night in the furnace. 

,ill lyi'iiii il'iiliT. 

Down in Xevv I'.ngland where beans are ii/’/’icc/iUcif they an¬ 
neal steel verv satisfactorily h\ heating it to a cherry red and 
when cooled to a black ])hinging it into a hath of water 111 which 
beans have been hoileil 

Bliiiir^ llrii^hl Sheet Metal Blanks. 

To blue bright sheet metal blanks, or other small parts, heat 
a ladle full of core sand, put the blanks in aiul shake the laihe 
over the fire until the reipiired color appears. .Another way to 
blue such parts is to heat a mixture composed of to pounds 
of saltpetre, l pound of black oxide of manganese. I’tit the 
work in a wire basket and sink the basket into the center of 
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the mixture. Keep the basket revolving and remove when tlw 
jiroper color appears on the parts. 

Machinitii^ Mild Steel Fori;ings. 

When machining mild steel forgings, or any other material 
for which water can he used as a cutting lubricant, use instead 
of soap water strong sal soda water. It will work better than 
the other on either lathe or planer. 

Laying Out Dies. ’ 

When laying out dies, first have a liright smooth surface and 
use blue vitriol and water for ciiloring. By using this solution 
the surface will be coppered nicely, ;ind all templet lines will show 
up fine. If the sttrface of the steel is oily add a little oil of vitriol 
to the mixture and the oil will be eaten away and a nicely cop¬ 
pered surface will result. 

Cutting Alnminntn. 

For cutting, turning, drilling, blanking or drawing aluminum 
coat the sheets or parts with kerosene oil or coal oil. 

Softening Chilled Cast Iron Dies for Drilling. 

As drawing and forming dies are very often made of chilled 
cast iron, and as sometimes holes are retptired to be drilled in 
them, it is well to know how to soften it to allow of drilling the 
holes. To do this heat the die to a cherry red and let it lie on 
the coals. Then place a piece of brimstone, circular in shape and 
a little less in diameter than the hole to he drilled, on the spot 
where the hole is to be. Let the die lie in the fire until it has 
died out and the metal has cooled, and the brimstone will have 
softened the iron entirely through within the radius of its dtam- 
eter when solid. 

Hints and Suggestions as to the Profer Method of Using Files. 

As nothing contributes more to success in die-making than a 
well-defined understanding of the proper use of files we have 
embodied in the following a number of hints and suggestions 
which will be found valuable and prove practical guides in the 
art of filing. We are indebted for the data. etc., to the Nicholson 
File Co., of Providence, R. I., and herein acknowledge our thanks 
for the same. 



THi; L'SE OK Kil-liS. 


\’ery few mechanical operations are more difficult than that 
of filing' well. I'nlike the tool fixed in the iron planer, whose 
movement is guided by unyielding ways, the file must he guided 
by the hand, and the accuracy with which this is done, will de¬ 
pend largely upon the patience and perseverance given in prac- 
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tice; the “guiding principle," involved in many other tools and 
operations, being wanting in most applications of the file. While 
a perfect file is necessary to secure the best results in filing, knowl¬ 
edge as to the selection of the proper file for the work in hand, 
and skillfulness and practice in handling it, are equally essential. 
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A severe test in filing- would consist in producing a true, flat 
surface upon narrow work, or say that whose width does not 
exceed one-eighth the length or stroke of the file. To the uniniti¬ 
ated, tliis wotild scent to require that the file should have a per¬ 
fectly true and straight surface, hut were it practicable to make 
the file absolutely .straight lines across the work, even were this 
oiteration possible, the pressure, if applied to each end of the file, 
as is the usual custom, would give it sufficient spring to cause a 
rounding to the surface of the work. 

'riicreforc, to produce a flat surface, utider'this severe test, 
or even under more fitvorahle circumstances, the tile should have 
a convexity given to its surface. 

Convexity in Files. 

l.’ndoubtedly few, even of the old filers, have given the sub¬ 
ject of convexity as it hears upon broad surface filing, the 
thought it is entitled to. It is known to many mechanics that a 
file which will bite and cling, with the accustomed downiward 
jtressure, upon wrought iron, or soft steel, will require a greater 
pressure to prevent it from glazing or slipping over the work, 
when applied to broad cast iron surfaces. This is owing to their 
glassy nature, and their extremely granukir formation, requiring 
that the teeth should enter the surface dee|)er than m the more 
fibrous metals, or they will soon glaze over, and become dulled 
or shiny, thus giving to the file the appearance of being soft, while 
the contrary may be the fact. 

Considerable convexity is. therefore, needed in such cases; 
for, while it gives greater control of the file from the point to 
heel, it also [iresents fewer cutting lioints to the work, with a 
given pressure <lownward. than in the less convex file—the bite 
being increased in pro])ortion to the increase of the convexity; 
the ability, therefore, to increase it more or less, at the will of the 
operator, is of considerable importance. 

In finishing many kinds of work, the absence of a suitable 
convexity limits the usefulness of the file—as in the preparation 
of the valves of steam engines, tables of printing presses, stereo¬ 
type plates or other work requiring a tr\ie surface anil in the 
finishing of accurate blanking and drawing dies. 

While an absolntely true surface is confessedly unattainable, 
it is evident that, as in the above cases, a degree of perfection is 
sometimes desirable beyond what the necessities of other work 
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may require; and to be al)le to toucli the exact spot indicated by 
tile straight edge or surface plate with the file, is to utilize it in 
a manner which could not he done If the convexiti did not exist. 

I'lL's Properly 1 laiuHeJ. 

llefore using the file, it should first of all he properly handled ; 
not, as is too often the case, h\ driving the handle litilf uai iloun 
upon the tang, :md therein doubling the chtinces of hreaKiiig it, 
hut h_\ forcing it well up to the shouldi.r. .Some of the tile luuulles 
founil on the market will not stand this timomit of driving, with¬ 
out splitting: in such cases, the t.mg of an old or worn-out tile, 
of similar dimensions, should he healed, taking care, of course, 
not to draw the temper, and the hole m the handle hiirned out to 
nearly the desired size and sha]ie, before driving it upon the tang. 
It not infrequeiul) ha|ipens that the tang hole is not drilled cent¬ 
ral, or is badly out of line; this may also he corrected In using a 
heated tang 

I )f the m;m\ tile handles of special construction hitherto de¬ 
vised, there are none which have, as yet, comhineil that sim|)licity, 
utility and econonn necessan to take the place of the ordinary 
wooden handle; nor do we think it possible to improve upon a 
wooden handle that is conveniently formed and |iroperly ferruled 
fiw most a])plications of the tile, provided it he firmly affixed, 
and carefully used, 

Dei'lccs foi I! old illy Files. 

The file, when used in ordinary manner, considerahly exceeds 
the length of the work; hut when such is not the case, as in tiling 
large table surfaces, and shaping out recesses of considerable 
length, or when, from causes, the ordinary handle will not answer, 
it then becomes necessary to grasp the file by holders of special 
construction. These s|)ecial devices (many of which are quite 
rude I are numerous, and vtiry to suit the particular shajic of the 
file and the work to he |)erformed 

Short pieces of files, of special construction, are somctin'cs 
clamped to the slide rest, to he used upon work revolving in the 
engine lathe, and arc soldered or screwed to bent handle.-, wdien 
required to he used .in fini.shing in and .irour,'! the bottoms of 
shallow cavities. 

The necessity, however, of this last and trouhlesomo method of 
holding the file may be avoided, by the use of the stub file 
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holder, Fip. 407. Woodworkers not infrequently clamp one 
or more files to pieces of hoard, or fasten them hy means of 
staples and wire pins, or hy cutting in, in such a manner as 
will enable them to smooth out grooves, or true up the edges of 
their work, using the hoard or holder as a gage. 

I’ent rifllers are oftentimes required in reaching certain 
irregular sha|)ed cavities in drop dies and irregular shaped draw¬ 
ing and forming dies. 

In filing large surfaces, the tang is frequently bent iqiward, 
as in I'ig. 409, to admit of the hands clearing! the work, when 
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the tile passes over tlie surface: sometimes a crank-shaped holder 
is enqiloveil, having one end fitted to the tang of the tile, wdiilc 
the other is fitteil to receive the handle, as m I'l.g. 410. riiese 
devices, which facilitate somewhat the handling of the tile, do 
not give that perfect control which enables the operator to manip¬ 
ulate it at will, nor do they aiil in governing its convexitv. 

The improved surface tile holder, illustrated in Tig. 411, was 
designed es])eciall\ to meet these points, thus enahhng the skillful 
operator to do much of the work with the file which has hitherto 
been done with the scra|)er. 

'I'o have the file truly and firmly handled or i>roperly affixed to 
a suitable holder is the first step in point of economy, as well as 
in the production of good work. 
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llcighl of H'orh. 

\'arioiis ideas very nalurally exist among mcohanies. as to 
the hciglit at whieli the jaws of the vise slioiihl he set from the 
floor, for use in filing: arising largely, no donht. from the varied 
nature of the work upon uhicli ih.e advocates of the ditl’erent 
ideas have lieen accustomed to operate. 

l-'or tiling general woik, tlie toji of llie \isc jaws slionld he 
jilaced so as to he level with li e elbow of the workman, which 
will he found te range from 40 to 44 inches from the floor— 
therefore 42 inches mav he con^idereil as an average height, 
best suited for all heights of workineii. when the vise is to he 
liermanentK fixed. 'This |)osnion enables the workman to get 
the full, free swing of Ins arms from the sh.oulder, the sejiarate 
movement of the wrist and elbow shoiifd be done awav with, as 
much as possible. 

If the we.rk to he filed is small and delicate, reiiuiring snn|)ly 
a movement of the arms, or of one hand and arm alone, the vise 
should he higher, not 1 iilv 111 order that the workman mav more 
closelv scnitmize the vvoik, but that he may he able to stand more 
erect. 

If tho work to be filed is heavv and massive, such as large 
cutting dies, reiiniring great nuiscniar eftort, its surface should 
be below the elbow |)oinl. as ihe operator stands farther Iroiii his 
work, with his feet separated from 10 to ,40 inches, one in ad¬ 
vance of the other, and his knees sonievvhat bent, ihns lowering 
his stature, besides, in this class of work, it is desirable to throw 
the weight of the bodv upon '.he tile, to make it peiielrate, and 
thus, with a comparative fixedness of the arms, depend largelv 
upon the momentnni of the body to shove the tile. 

It will therefore he seen, that in lixing'' the height of the vise, 
the nature of the work .'iiid the stature id’ the operator should he 
considered, if it is deemed necessarv to apply the principle cor¬ 
rectly. 

ffrii.v/’fiiy llw I'llo 

In using the large files, intended to be ojicrated by both hands, 
the handle shoulil be grasped 111 such a manner that its end will 
fit into, and bring np against, the lleshy jiart of the palm, below 
the point of the little finger, with the thumb Iving alon.g the top 
of the handle, in the direction of its length; the ends of the 



324 


DlliS, TllKIK CONSTRl'CTION AND USE. 


fingers pointing upward, or nearly in the direction of the oper¬ 
ator’s face. 

I'he point of the file should be grasped hv the thumb and first 
two fingers, the hand being so held as will bring the thumb, as its 
hall presses u[)ou the top of the file, in a hue with the handle, 
when heavy strokes are required. Wlieii a light stroke is wanted, 
and the pressure demanded becomes less, the thumb and fingers 
may change their direction, until the ihumh lies at a right angle, 
or nearly so, with the length of the file, the positions changing 
more or less, as may he needed to increase the downward pres¬ 
sure. 

In holding the file with one hand, as is often necessary in fil¬ 
ing light work, ])ins, etc., the handle should he grasped as already 
ilescrihed, wdth the exception that the hand should he turned a 
<|iiarter turn, bringing the forefinger on to|), atid lying along the 
handle nearli in the direction of its length, in this iiosition, 
the freest action of the hand and wrist may he made upon ligh.t 
work. 

.Xmateurs will find In following these directions, the move¬ 
ments of the file will he sinqilified, tiiul made somewhat easier 
than if grasped at random and withottt consideration. 

Carrying titc I'ilc. 

The most natural movement of the hands and arms in falling 
is tri carry the file in circular hues, the several points of the limbs 
being the center of motions; this movenient with a convex file 
W'ould ap|iarently give a concavity to the work, hut the real tend¬ 
ency, especially on narrow work, is the reverse, owing to the 
work acting as a fulcrum, over wdiich the file moves with more or 
less ot a rocking motion, giving an actual convexiti to its sur¬ 
face, except when in the hands of a skillful operator. The real 
aitn, therefore, should he to cause the file to depart only so tiiuch 
from a true right line as will be necessary to feel that each inch 
of its stroke is brought into exact contact with the desired por¬ 
tion of the work; and hv thus changing the course of the stroke 
slightly, therein preventing "grooving,” a more even surface 
results and the w'ork is completed sooner. 

The movements here referred to have reference to those in 
which both hands arc used upon ll:it work, requiring nicety and 
trueness of finish, and the difficulties to be overcome in producing 
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even a comparatively true tlat surface with a tile require much 
l)ractice on the part of the operator. 

In filiiya;' ovals and irremilar foims, the movements, while imt 
considered so difficult or tr\ui^, iiewnheless re(|Uire oousiderahle 
experience and a y;ood eye, to sc blend the strokes of the tile uiioii 
the round or curved surfaces as to give the best effect ; the varied 
natttre of the work u|)on this class of surfaces, though nuu’h 
tnight be sntd, ])revents an> detailed ilefiiutiou as to the move¬ 
ments of the tile, within the htuil of this article. 

In potnt of ccotiotu), the pressure on the 'ile shoitld he re¬ 
lieved during the hack stro’;e: this will he ap|iareiit to au\ one 
who will examine the formalioii of the |iouits ("if the teeth (see 
illustration, hig qot)), when it will he seen that the tile can only 
cut during the ordinary or ailvancing stroke, and that ei|ual pres¬ 
sure during the hack stroke must he ver\ damaging to the points 
of the teeth. 

I'iles are sometimes used h\ gr.isping at each end, and moving 
them sidewise across the work, after the manner of using the 
spoke-shave. This operation is known as draw'-filmg, and ;s 
usually performed in lauiig the strokes of turned work, length¬ 
wise. instead of circular, as left from the lathe fmish, as well as 
when giving a final lit to the shaft that is to receive a cou])Iiug; 
cases, generally, in winch no considerahle amount of stock is 
to he removed, and thus an\ defection from the prmci])le of con¬ 
struction or arrangement of the teeth of the tile are not so readily 
apparent. 

Tiles, as ihcv are ordinarilx made, are iutendeil to cut wiien 
used with a forward stroke, and the same file cannot work 
smoothly, or to the best advantage, wiien moved sidewise, unless 
care is taken that the face of the teeth jiresent themselves, during 
the forward movement of the file, at a sufficient angle to cut, in¬ 
stead of scratching the work, i'o accomplish this the angle at 
which the file is held with respect to the line of its movement, 
must vary, with different files, depending U|)on the angle at which 
the last or u]) cut is made. The pressure should also be relieved 
during the hack stroke, as in ordinary filing. 

When properly used, work may he finished somewhat finer 
and the scratches more closely congregated than in the ordinary 
u.se of the same file; as, in draw-filing, the teeth produce a shear¬ 
ing or shaving cut. 
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rirst Use of a File. 

In economizing the wear of the files intended for general pur¬ 
poses, consideration should he given to the kind of material which 
they may he subjected to, in the dilTerent stages of their use. 

In the ordinary use of the machine shop, the first wear of 
these tiles shotild he in finishing the larger surfaces of cast iron, 
bronze, or brass metals, all of which reiptire a keen cutting tooth; 
they mo) then he made to do gooil e.xecution u])on the narrower 
surfaces of these metals, also upon wrought irop and soft steel; 
as a file th;it has been tised more or less upon this kind of work 
will not tear the .surface of these metals and will consequently do 
more elTective work. 'I'o obtain the best results, the file suited 
for general pur])oses is not so well adapted to filing brass or other 
similar soft metals as those whose teeth are arran.ged for this 
purpose. 

Xew files, particularly dotible cuts, are severely worn down 
by use upon narrow surfaces, as the strain comes wholly ttpon a 
few teeth and fre(|uently breaks them. 

rrc/’ijn'as ll'ork. 

'I'hc corners or thin edges of iron castiiygs are verv likely to 
become chilled, and a thin scale or skin produced over the entire 
surface of the casting, caused by the hot metal coming in contact 
with the moist sand of the foundry molds; this outer skin is us¬ 
ually much harder than the mettd beneath it, and many times the 
thin edges or corners are chilled so as to be harder even than the 
file itself. 

The necessity, therefore, of removing this scale and chilled 
surface becomes readily apparent, and all mechanics who give any 
consideration to the |iropcr anil economical use of the file will he 
careful to sec that the scale and sand are first removed by pickling, 
and the surfaces which have become chilled by grindin.g, before 
applying the file. 

If it is impossible or impracticable to remove the scale by 
pickling, a file that has been used until it is too dull for narrow 
steel work may he employed; the teeth will then not he broken by 
the hard scale. 

Pick’ll hi; the.Work. 

The pickle for gray iron castings is generally made by mixing 
sulphuric acid and water, in the jiroportion of two or more parts 
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of water to one of acid, and is iisnally kept for this purpose in a 
trough lined with lead. 

'Idle articles to he pickled are sonielimes iinniersed in this hath, 
where they remain for a short time; thet are then removed and 
the acid is allowed to act upon their surfaces until the scale has 
loosened, when they are waslnd ofT with water. .More ofteti. how¬ 
ever. the pickle is dipjieil from the trough and pottred over the 
castings, which are ]ilaced on a sloping platform (thus allowing 
the acid to relttrn to tlie trough'). where, after remaining for a 
sufticient time, the\ are washed When diw, the castings are 
either rattled, or scraped and cleaned with okl tiles and wire 
.scratch-hrushes, until the surface is freed from scale and sand. 

d'o pickle brass, or gun metal c.astings. a mixture of nitric 
acid and water may he used, in the ]iroportion of, say, one |iarl 
acid to five of water; the treatment being the same as that of the 
iron castings. Wdtile not in general use upon the coarser kinds 
of brass work, the pickle is desirahle for sma'Ier castings, or those 
reipiiring to he protected with lacquer. 

When Oil Should Xol bo I'sod. 

.Ml files, wdten they leave the tnanitfaclory, are covered with 
oil to prevent them from rtisting While this is not ohjectioiiahle 
for many ttses to wdiich the tile is put, there are cases where the 
oil should he thoroiighlc removed, as ,\hen tlie file is to he used 
in finishing the large cast iron surfaces which are of a glassv 
nature; the principal difiictilt\ heittg to make the file “bite," or 
keep sufficiently ttnder the surface to jireveiit glazing; otherwise 
the action not only hardens or hurnishes the surface ojierated 
ttpon, hut dulls the extreme points of the teeth, thus working 
against the desired end in both directions. 

When Oil May bo Used. 

Oil may. however, he used to good advantage on new files, 
wdiich are jiiit immediately to work ttpon narrow fibrous metals of 
a harder nature; in such cases it is not uncommon, with good 
workmen, to fill the teeth with oil and chalk. 

Oil is also useful on fine files, in the finishing of wrought 
iron or steel, as by its use the teeth will not penetrate to the same 
degree, and the disposition to “pin” and scratch the work is ma¬ 
terially less than when used dry. 
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Cleaning the Pile. 

The (lust and small particles removed from the material oper¬ 
ated upon are always more or less liable to clof( and till the teeth. 
This tendency is especially a(.jjj;ravated when the file is used ujion 
wood, horn and such other materials, as upon heinp; mixed vvith 
the oil in the teeth, become baked, when dry, and thus prevent the 
teeth from ])enelratmtt the work, to say nothing of the appear¬ 
ance of heint; worn, or the tendency to injury from rust. 

It therefore becomes necessary that the tile should be cleaned 
not only at intervals diirinp:' its use hut carefully before Tieinij 
laid aside, if the best results are to he attained. 

'1 his cleaning; is done in several ways; sometimes, in the finer 
files, by nilihiiif;; the hand over them, or hv drawing them across 
the apron of the workman (which is a more common method 
upon the large files) ; by the use of a strip of old or worn-out 
card clothing, tacked to a |)iece of wood, having a handle-shape 
at one end—a device which is usually rudely constructed b\ the 
operator. 

The file card and file brush, illustrated in Figs. 412 and 413, 
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Will be found excellent tools, and master mechanics should see 
that every person in their employ using a file is furnished with 
one or the other of them, and insist that they be used, if he 
deems it desirable to economize in the wear of his tiles. 

In removing oil from the teeth of a new file, a ready way is to 
rub chalk or charcoal across the teeth, and brush thoroughly. By 
repeating the operation a few times, the oil will be entirely ab¬ 
sorbed, and the file will be in the best possible condition for use 
upon cast iron. 

When the teeth of files arc clogged with wood, or other soft 
substance, which has become baked into them, if held in boiling 
hot water for a few moments, the imbedded substance becomes 
so loosened, that it may be easily carded out of the teeth. If the 
operation is quickly performed, any moisture remaining will bo 
readily evaporated by the heat retained in the file. 
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Care in .'heay. 

One of the most ilcstnictivc customs amoiiji a largo nitmhcr 
of mechanics of the present ita\ is that of loosely throwing their 
files, fine and coarse, small and large, into a drawer filled with 
cold chisels, hammers and other tools, 

Xow when we consider the small portion of the points of the 
teeth which is worn ofi’ by extreme wear, ami that to elTeetnally 
(hill them for some kinds of work reipiires Imt slight rnbhing 
upon a hard substance, it will be easilv seen that the evils of this 
habit should be fiiore earefnllv considered b\ the master mechanic, 
and snitable provision made to avoid its destructive tendencies. 
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MISCEIXANFX)US DIES, EIXTI KES, I’HKSSES, DEVICES AND SPECIAL 
AKUANGEMENTS I-OK SHEET METAL WORK. 

Artistic Dic-Makin". 

As a rule it is popularly su|)i)ose(l that the finer classes of die 
work can he turned out only in shops e<iuippe(l with the latest 
improved tools, and if one ucre to make the assertion that many 
of the shops in which the finest of such work is done possess only 
such tools and machines as are to he found in any little country 
j(;hl)ing sho|), he would he laughed at, .\’ow, while an ei]uip- 
ment of up-to-date machine tools is always to he desircil in any 



FIG. 414.—SAMPLE.S OP ARTISTIC DIE WORK. 

line of mechanical work, in order that less shall depend on the 
skill of the workman and more on the machines, it is a fact that 
a skillful workman can often accomplish the most astonishing 
results with tools that arc far from heing what they should be. 

In Fig. 414 arc shown a number of samples of work which are 
remarkable principally from an artistic standpoint and for the 
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principles of construction adopted in the tixils used to produce 
them. The dies aud fixtures used to produce the.se pieces were 
made in a little sho]) m llrooklyn, Xew York, the machine tool 
equipment of vvliich consi.stcd i)f: t)ue medium sized lathe, a 
speed lathe, a shaper, two drdi presses, larye aud small; an emery 
wheel, a forge and an old tierman screw press. There were six 
nun employed in this shop, one being an engraver and the others 
die and tool-makers, riie class of work turned out in this shop 
would hear favorable comparison with that turned out in any 
other slio]) in thf couutrv. aud what is more they turned it out at 
a good ])rofit for the “boss." This little shoj) has been in exist¬ 



ence for a number of years, and we hope that it will continue to 
do good work for a number of years to come, for we dearly love 
the "little shop." 

The flower design shown in big. 414 was produced in three 
operations; embossing or striking up the design, piercing or 
punching out the sections marked A, ten in all, and trimming 
and punching out the finished piece. Ihe embossing die is not 
.shown, as its construction will he understood from the other 
cuts. Fig. 416 is a plan of the piercing die. The punch for this 
die consists of the regular cast-iron holder and machine-steel pad 
in which the ten piercing punches are located, after which solder 
fhard) is run around them at the face of the pad. Ihese punches 
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are left soft and when diill arc upset and sheared into the die so 
as to punch clean again, h'ig. 415 is a plan of the blanking and 
trimming punch for the finishing operation. It is fastened to 
the holder by two Hat head screws let through from the back, 
after which solder is run around the face, as shown bv the ir¬ 
regular line around the punch. This punch is also left soft. .Any 
die-maker who has made many dies in which gangs of jjiercing 
punches had to be located will appreciate the skill reiiuired to 
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locate ten irregular shaped punches, as in Fig. 416, so as to have 
them in perfect alinement with the dies. 

h'ig. 417 is a plan of a gang die used to jtroduce the sword 
shown in Fig. 414 in one operation. The work to be done con¬ 
sists of embossing or .striking up the design at K, then moving 
the metal one space atid piercing the two small holes D D, 
Fig. 414, at the dies M Af, and lastly blanking out the finished 
piece at the blanking die K. The construction of this die is 
shown plainly in the engravings, and very little description is 
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necessary. Tlie embossing; die and tbc blankiii" die are two 
pieces of tool steel with one end of each linislied tt) the angle on 
which the dies are laid out. 'I'lie two pieces of steel are tilted 
to the holster in a scat between !■' h', and are located with their 



inner ends tightly together by strong ttiper pins .at 1 . and P. I be 
piercing dies are two tool steel bushings, hardened, lajiped and 
ground to si/.e. and forced into boles 111 the inner faces of the 
blanking and cnibossing dies. 

The punch used with this die is shown in big. 418. Ihe 



BORDER. 


blanking and piercing punches are fastened and located in a pad, 
while the embossing punch is located on, and fa.stened direct to, 
the face of the holder by screws and solder, not shown. The 
piercing punches are, because of their small diameter, No. 60 
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drill, forced into supplementary holders R, and are allowed to 
project beyond the face suflicicntly to allow of their passi. g 
through the stripper and stock and entering the die. The blank¬ 
ing punch is made longer tlian the others, so as to pass through 
the stock and enter the die before the other punches touch the 
.slock, thus preventing an unecpial drawing of the metal by the 
action of the emitossing punch, atid also insuring the proper 
locating of the “follow" operations on the work, as it is fed akjng 
the die-face. 

In Fig. 419 we show a section of an embossed border which 
was produced in strips 36 inches long by tbe gang die shown in 
I'ig. 420. 

The strips of metal are fed fnjm left to riglit and are first 
acteil upon by the embossing punch and die and arc then fed for¬ 



ward and trimmed. The stripper is located on the trimming 
]nuicli and is of the usual si)nng ty|K'. The etnbossing die and 
the trimming die are located in dovetailed channels in the bolster 
by ta|)er [lins at X ;md \V. The ])oints T T, in Fig. 4t9, are the 
gage ])oints for locating the work in the jiropcr jiosition on the 
trimming die, the stock being fed forward until the point strikes 
the stop-pin. 

To finish these embossed strips so that four of them will form 
a picture frame when soldered together, two bending operations 
arc necessary, 'I'lie results, after the openitions, are shown at 
the right end of Fig. 419, while the dies used to accom|)lish the 
results are shown in I'igs. 421 and 422. 

'I'he punch and die for the first bending operation arc shown 
in F'ig. 421, giving an end view and a front view of both sections. 
Ihe punch and die for the second bending operation are sliown 
in Fig, 422. The manner in which the work is accomplished may 
be understood from tlie end view of both sets of tools, in which 
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the work is shown hy lieavv ilark lines as located upon tlie dies 
in position for bending-. These dies were 37 inches long, and 
when it is considered that they were machined and finished in an 


EIO, 421. I'C.N'CH .\NI) DIE FOR I'lHsr lll.N 1)1 .N(', Ol'ltU.tTIO.V, 



iS inch strol-e shajK-r, it will he conceded that considerahle ^kill 
was involved in the acconiplishiiig of the desired results. All 
working parts of these dies, exceiit the spring and fastening por¬ 
tions, and the holders, were of tool-steel and were left soft, as the 



sho]) did not possess the necessary facilities to allow of their being 
hardened. 

The animal design shown iii log. 414 was produced in one 
operation hy means of a die similar to Fig, 417, the work done 
comprising embossing, piercing two holes at 1! B and blanking 
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out the finished piece. The beetle, shown in Fig. 414, was also 
produced in a die of this construction, there being two boles 
pierced at F E, the stock used being thin sheet copper, while for 
the dog, brass was used. 

The nia|)le leaf design was produced in one operation by an 
embossing and trimming die. 

The piece shown at the bottom of Fig. 414 is the best of the 
lot, and retpiired but two operations to produce. In the first 
operation, tbe metal was embossed and the ])iece was blanked out, 
while in tbe second tbe portions marked by tbe dots were pierced. 
The making of the piercing dies for this jiiece was a job worthy 
the skill of any die-maker, as the jiiece bad to be produced clean 
and free from burrs, fins and irregular margins. In tbe jiiercing 
twenty ])unchcs were used. They were all let into and fastened 
in a machine steel pad, and solder run about tbe face of the pad. 

When it is considered that the people who go to this little 
jobbing sbo|), where tbe above dies were made, to have tools 
made, do so because they can get them cheaper and as good as if 
they went to some of the larger shops, and when the tool equip¬ 
ment of the sbo|) and tbe classes of work jiroduced in it are also 
considered, the skill of the men and tfic mechanical and busine.ss 
ability of tbe "boss" may be imagined. 

Dies for Punching Lcaiher Shoe Tips. 

For the production of shoes and various other articles of 
leather, tbe parts of which are reipiired to be jiierced in fancy 
designs, the work of the tool-maker plays an important ])art, as 
the varie'ty and number of tools used is very large, and, as they 
are kc])t in (piite constant use, even their renewal gives employ¬ 
ment to a large number of mechanie-s. In the following we will 
dcscrilx' the me-ans eniploeed for tbe lU'odnction of elaborate de¬ 
signs, which are accomplished by ])unching. 

In Fig. 423 are shown samples of work, full size, produced 
in this manner, and in big. 424 the tyi)c of die used. The 
construction of the dies for their production entails a lot of ac¬ 
curate work, both in the laying out of tbe shapes an<l designs and 
in the finishing of tbe tools. 

The principles of construction involved in these dies d’ffer 
somewhat from those usually carried out in the making of dies 
for sheet-metal working, as the conditions under which the tools 
are worked and the material pierced are different. In Fig. 424 
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is shown a die complete, and in Fig. 425 are the essential parts of 
the same—the die plate, the stop and the stripper. The die is 
made to pierce eighty-eight holes of com|iaratively small diam¬ 
eters. This lumiher is small compared with some designs. The 



crown shown in Fig. 423 requires 137 holes, and others even 
more. 

For the die plate Fig. 425 a |iiece of annealed tool steel is 
finished all over and left about 5-16 inch thick. The stripper 



FIG. 424.—PERFORATING DIE FOR LKATHBR TIPS. 


plate is then got out and finished to a thickness of about 5'32 
inch. This stripper plate is clamped to the face of the die plate 
and holes are drilled for the two dowel-pins, as shown at D D in 
the die plate and at K K in the stripper. Three more holes are 
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then drilled for the fastening screws, as shown at F F F in the 
die and at J J J in the stripper. The two dowel-pin holes are 
carefully reamed, and the stripper is removed from the die. The 
three screw holes are tapped in the die and enlarged in the 
stripper for clearance, and the two dowel-pins are forced into the 
holes 1) D in the die. 

We now take a piece of hard sheet brass and, after getting 





no, 425.—PARTS OF DIE. 


it perfectly straight, the design is laid out upon it, the holes are 
spaced, prick-punched and drilled to size. In the making of the 
templet care must be taken to get it accurate and the holes evenly 
spaced for the design to present a symmetrical and artistic ap¬ 
pearance. Note the fancy design of the templet shown in Fig. 
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426. The templet hciiij; finished, wc fasten tlie stripper plate 
and the die together hv screws and dowels, and soft solder the 
templet to the stripper, so that the ilesign will ho in the position 
shown in Jog. 425, transfer the holes through it to the stripper 
plate, and drill entirely through it and the die. heing sure to keep 
the drill sharp and using lard oil freely. ,\fter the holes have 
been drilled, the templet is removed and the holes in the stripper 
are slightly countersitnk at the top, wdiile those in the die are 
reamed to a very slight clearance from the hack. The two holes 
t'C are now' drilled ,ind eountersimk for fastening the die plate 
to the press holster. 

We now take another ])ieee of steel and finish it to the same 



size and shape as the die plate for the punch plate, and after lo¬ 
cating it true on the die we clamp it there and drill two holes at 
EE through both, and ream them to 5-16 inch. These holes are 
for the punch and die alining dowels. The two dowels arc made 
to the length shown and the ends arc rounded. The pins arc 
then driven into the holes E E in the die, and the two correspond¬ 
ing holes in the punch plate are reamed .so that the plate will 
slide up and down on them without play. The punch plate is 
now located on the face of the die by means of the dowels, a pair 
of thin parallel strips are placed between them, and the holes are 
transferred through the die to the punch plate and drilled through. 
The punch plate is then removed from the die and the holes are 
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countersunk at the back, a hole is also drilled and tapped at each 
end to fasten it to the ])ress plunffcr. 

'I'lie punches are made from drill rod of the correct size, are 
forced into the punch jilate, as shown in Fig. 425, and are upset 
at the back, first entering all the smaller punches and grinding 
them on the ends, getting them sharj) and even with each other, 
by entering tlieni into the die and allowing them to project 
through slightly, and grinding them all while thus suiiported. 
The larger punches are then fastened into the punch pad and 
grounil in the same manner, leaving them about 3-32 longer 
than the others, as shown. The stop-plate, Fig. 425, is got out 
and finished to allow of adjustment, all the parts are assembled 
as shown in Ing. 424, and the die is complete. 

In use the inmch jilate is fastened to the ])ress plunger hv a 
screw at each end, and the die-locating dowels FI F are entered 
into their holes in the punch plate. The ram of the press is then 
brought down until all the punches have entered the dies, and the 
die plate is securely fastened to the press bolster. The con¬ 
struction of the dies in the manner here described insures perfect 
alinement of all the punches with the dies, and the dowels F F 
secure the setting of the tools in the press. For this work neither 
punches nor dies are hardened. 

.1 Chca[' Grinder for Round Dies. 

.'Vs there arc a large number of shops where a lathe center 
grinder is unknown, and where they worry along and trv to do 
good work with soft centers, or at the best, one hard center and 
the other soft, I think the small tool post grinder shown in Figs. 
427-428 will if ado])ted, prove the means for overcoming these 
obstacles that iirevent the production of first-class work. We 
have often, when in various shops, had our attention called to the 
condition of the lathe centers. Really, it was terrible; here one 
W'ith the point burred up, and there another running out fear¬ 
fully. Then again, the slipshod manner in which they were re¬ 
paired, first turned down to gage with a w'ide-nose tool, and 
then filed to a finish, after wfiich they were hardened and drawn. 
.‘Vnd they were then c.xpectcd to run true! The day is past when 
this sort of work would do. .Ml centers should be turned, hard¬ 
ened and drawn, and then ground true while in the lathe. This 
is the only correct W’ay to finish lathe centers. 

The grinder shown in Figs. 427 and 428 respectively is about 
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as chenp and compact a tool as could l)c devised for tlie purpose 
mentioned, and can be used to advantap-e for otlier work as well 
as center grimlinp-. In fact one of the best uses to which it can 
he |nit is the grindini; and finishmj^ of round dies and |)unches. 
W henever dies of the comhmation hlankinp; and drauinj,' type 
are constr\icted, this ^minder will answer the purpose as well as, 
if not better than, a more expensive one, as it can he easily 
handled, rec|nires very little adjustment, atid cati he laid away on 
a shelf or in ;i drawer when not in use Ihe enfjraviiipjs show 
clearly its coiistrtiction .'ind tio fitrther descriptiini is necessary, 
A woodeti drum, which is fastened ojijiosite the countershaft of 
the lathe, drives the prinder by means of the round belt shown 
in hip;, 428, the wheel, of course, revolving in an opposite di¬ 
rection from the work When prmdinp a blankinp die that ta|)ers 
sliphliy (that is larper at the back than at the cutting edge) the 
prinder is set off to the jiroper anple, and the earriape of the lathe 
is moved np until the wheel of the priiider is near the face of the 
die. I'iieii, while the die is revolving sIowl\. and the wheel ftist. 
the handle, h, hip 427, is prasped and pulled in and out slowl\, 
feediiip the wheel to the die by the cross slide, until it has luen 
prouiid to the size recpiireil. 

.1 Coiiil'irssi'd .Hr Drop lloinincr for Makiiii; Sheet Mela! 

Caskets. 

What is certainly one of the larpest drop jiresscs ever built 
for workiiip sheet metal is here illustrated tn hip. 421), m its 
jirincipal features. 'I'liis hamnnr was built In the I'erkins .Ma¬ 
chine t'o., of lloston, Mtiss., and was desipned for the special 
purpose of makinp sheet metal caskets, the different jiarts of 
which, ready to be assembled, are shown iti hip. 430, after beinp 
struck it|) from the plain sheet. A casket cotnplete is shown in 
I’lR- 4,51• 

'fliis dro]) hamtner will handle a blatik 30 inches wide by "'A 
feet lonp of .\o. 22 pape sheet steel. 'I'lic distatice hetw'cen the 
p'uiiles is 8 feet, the stroke of the hammer hemp 5 feet. The 
heipht of the jiress over alt is 17 feet, atid it occujiies a floor space 
of 4 X 12 feet. The larpest cover it will make will measure 6 
feet 7 inches by 24 inches, the form of the cover beinp shonm 
in I'ip. 430. The piston and hatnmer woiph 3 tons, wdiile the 
cast iron anvil weiphs 12 tons. The dies used for prodneinp the 
casket parts are composed of cast iron bodies faced with steel. 
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PERKINS machine CO. 
BOSTON MASS. 

US. A. 



FIG. 429.—COMPRK.SSED AIR PROP IIC.MAIKR, WEIGHT 64,000 POENDS, 
USED FOR MAKING .SHEET STEEL C.ASKETS. 
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The iiiston rod may be said to be attached to the hammer in 
two ways: First it is keyed into the block, then a short length, 
just above the block, is reduced In diameter to receive a collar 
which is bolted to the toj) of the hammer, as shown in the illus¬ 



tration. This double protection was deemed necessary owing to 
the fact that should the piston rod break while the air pressure 
was on the result might be disastrous as far as the cylinder head 
was concerned. 


ALL PARTS BEING ASSEMBLED. 
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In using the hammer it was fouiul that a stroke of 3 feet was 
amply sufficient to upset the metal, although long enough to 
allow a drop of 48 inches. Some idea of the distortion which 
takes place may be conceived from the fact that the cup formed 
has a depth of 4 '/^ inches, the contour lieing plainly indicated in 
the half-tones, logs. 430 and 431. 

The machine is made so as to allow of the operator handling 
it with perfect ea.se. allowing the hammer to drop every two 
minutes, thereby producing 30 complete covers for metal caskets 
every two hours. 

.! Sfit'cial Bhvthiit" ivul Picrciii" Die. 

The punch and die shown in bigs. 432 to 436 was designed 




c-c 



FIG. 434.— DIE. 


and used to produce pierced blanks of the shape shown in Fig. 
437, which were required to interchange perfectly. As the 
making of this punch and die involves some new principles and 
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illustrates an improved method for producing work of great 
accuracy, a description is here jiresented. 

After a templet of sheet steel was made and finished, as 
shown in Fig. 437, we were ready for the die, which is shown 



in difTerent views in Tdg.s. 432-433. 'I'hc die hlaid<, after being 
fitted to the holster, was ground (ju the face and then drawn to 
a dark blue. 'I'he templet was clamped to the face of the die and 



an outline of it transferred to it with a sharp scriber. The 
corners of the outline were drilled and reamed to the radius re¬ 
quired with a straight reamer, as W’cre also the ends of the wings. 
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The stock between tliese points was then worked away and the 
templet carefully worked through the die from tlie hack, linislting 
all parts of the die perfectly straight (no clearance heing allowed) 
so that the templet would tit perfectly at the cutting edge, and 
all the way down through the die. The inside of the die was 
then finished and polished as smooth as possible, after which the 
holes for the four stripping pins I) and the gage pin .A were 
drilled. The die was then hardened, heating it to an even cherry 
red, and wlu’ii ipienching it dipping jierfecth straight, therehy 
avoiding as far as possilile the tendenev of the steel to crack or 
war|) e.xcessively. 'I'he die was imniediatel\ warmed to take the 
chill out, after which the face was ground and drawn to a straw 
temper. 

The punch is shown at /. in higs. 43_> and 433. A |)iece of 
well-annealed tool steel, after heing roughed out and finished m 
a dovetail at the hack, was tinned on the face tiiul the templet 
sweated on. The jiniicli was then 
worked out, first in the shaper and 
then with the tile, dirwn to the eilges 
of the tem|)lel, leaving a m.irgin of 
ahout .003 of an inch at all |)oints. 

Then, hy using the templet on the 
face of the punch as a leaih r, the 
ptinch was gradually sheared into 
and through the die, in the press, 
removing the ptinch several times 
during the jirocess and filing away 
the surplus stock curleil it]) hy the 
shearing. The ])tincli was then fin¬ 
ished and polished until it fitted nicelv within the die. The holes 
for the piercing dies (\l) were transferred through the tem¬ 
plet to the face of the punch hy using center drills, which 
fitted exactly the holes in the tem])let. Ihe holes were then 
drilled through the punch and reamed from the hack to the 
required iliameter, allowing them to taper slightly. The oblong 
piercing dies O shown in Fig. 433 were drilled and w’orked out 
to the edges of the holes in the templet, allowing them to taper 
the same amount as the round piercing dies. The templet was 
then removetl from the face of the |)tmch, which was then ready 
to he hardened. 

The hardening of the punch was a difficult thing to accom- 



I'lO. 437.— THE llI.ANK. 
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of cracldnrw "V T''/'’® P-^^^-'bilities 

than with the die flip nr,... ^ f i ^ '’a''‘lc'r to overcome 

greatly to our <lisa(ivanta<rV*^*^ All tliVni T-"^ ''r* ® 

were filled with fire clay to wiihin about ;T6 i'S: tt pit 
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face. The punch was then lieated in a gas nnillle am! i|uenchcd 
in a tank of water wiiiclt hail been first sligl.tly wanned and 
with about 3 inclie,'' of oil on top. The punch came out all 
right e.xcept for a few tight spots which were laiiped down. The 
use of the oil contributed gretitle to the successful htirdening of 
the punch—tlie wanning of the water also helped. The face of 
the punch was ground, after which it was drawn, tempering the 
edges to a dark bine by standing the |iunch alternately on each 
side on ;i hot jilate: the rest of the face, which compri.seil the 
piercing dies, Ueing tempered to a straw. 

Ihe die S, big. 435, wTis now tightly fastened within the 
bolster by the key R and against the two .^tub steel pins T T. 
Ihe punch was inserted within the die until its face rested on 
the bolster. The holes for the seven round piercing |ninches X 
and Y were transferred ibrongh the punch by means of a center 
drill, and also the outlines for the oblong |iiercing ]nmches Z. 
'1 hesc outlines were then milled with a ‘'butt'' mill, so that two 
])ieces of finished tool steel, about Rs inch hirger all around than 
the finish size, could be drnen in, holes being drilled completely 
through the bolster, so that tlie\ could be removed when re(|uired, 
as shown by the dotted lines in the cross-section view of the die. 
These two punches were then reduced and finished bv inserting 
the blanking punch within the die and shearing the two punches 
Z up into the dies ( ). They were then hardened and drawn 
to a dark blue, and driven into their respective positions. The 
holes for the round piercing punches in the bolster were drilled 
and enlarged by counterbormg, the seven ])unches finished, hard¬ 
ened, drawn to a dark blue and driven tightly into the holes. 
The faces of the piercing ])nncbes came within j/s inch of the 
face of the blanking die. 

The spring stripper plate 11 was worked out to fit freely 
within the blanking die. Two holes were drilled in the holster 
to admit the stripjjer studs C, and were counterbored to admit 
the springs E. The springs, studs and stri|)|K‘r plate were then 
assembled in the die and bolster as shown in the cross section, 
Fig. 436. The gage pin .X and the four scrap stripping pins 
D were made and fastened within the die as shown in the 
plan view. 

The holder for the punch was of cast iron, finished with a 
dovetailed channel in the face to allow of locating and fastening 
the punch, as shown in Fig. 432, by the key M. A hole was 
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drilled straight through the holder at K, breaking through into 
the dovetailed channel in the face to act as an outlet for the 
central piercings. Holes were also drilled through for the 
jMinchings from the dies X. The punch and die were now set 
n|) in the press, the body of which was tilted back to an angle 
of 25 degrees, and the intermediate horseshoe-shaped pad P was 

placed around the stem I of the 
punch-holder H, in the position 
shown in Figs. 432 and 433, 
thus insuring the easy escape of 
the piercings or scrap. The 
metal to be punched was i-id- 
inch flat cold-rolled stock, and 
was fed beneath the stripper 
pins D-1) and against the stop- 
pin A-A, and, the punch de¬ 
scending, the blank was punched 
into the die and held securely between the face of the stripper 
plate 1 ! and the blanking punch L. All the holes were then 
pierced, and on the return stroke the strxrk was stripped from 
the punch by the four i>ins D-D, while the finished blank was 
stripped from the die by the stripping plate 1!, the blank falling 
oft the face of the die at the back through gravity. 

The rapidity with which a punch and die of this improved 
construction can be worked, and the absolute interchangeability 
of the product should commend it for all work which is to be 
produced in large quantities and in exact duplication, thus allow¬ 
ing for the increased cost of the die. 

The Cnttins of Armature Disks. 

According to the size and quantity of disks required they 
are usually cut in one of the following ways: 

I. For very large diameters or relatively small quantities, 
the shearing of the outside and inside circles is done on circular 
shearing machines. These disks are then notched on a notching 
machine and the key-notches on the inside are usually slotted 
after the disks have been put together by means of a vertical 
shaping machine. For disks 18 inches or less in diameter, with 
small center holes, as shown in Fig. 440. a circular shear may be 
used for the outside and the inside punched on a strong power 
press. 
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2. For such (li.sks as arc made in large quantities and which 
are of moderate diameter (for street-car motors, for instance), 
the best factories use power presses, with tools so arranged that 
the inside with its keyseats and the outside with its notches are 







t # ^ 

Fig. 5. 

FIG. 440.—ARMATURE DISK DIES AND SAMl’LES OF DISKS. 



FIG. 441.—ARMATURE SEGMENTS. 


cut simultaneously at one stroke, as shown in Fig. 440. This 
constitutes the quickest, most accurate, and most economical way 
of manufacturing armature disks in large quantities. The presses 
used for these dies are provided with knockout attachments 
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wilicli discharge llic scrap and the disks so as to lie loosely ort top 
of the dies, whence the_\ may he easd) and quickly removed. 

'I'he re(iuirenKMns of armature work for electric motors and 
dynamos have led to the construction of |ircsses which differ in 
essential points from those used for other st\les of sheet-metal 
work, ’file nsiud form of armainre is ni.i.ie nn of anmilar 
disks will] notches on the outside or inside circumference. As 
it is essential to have the outside and inside e.xactly concentric, 
it has heen found best to ailo|it dies wdiich, he cntting them simul¬ 
taneously, eliminate the macctiracies which are ^dniost nnavoid- 
ahle when the cutting is done m two or more oiieratioiis. In 
many cases the notches and keyseats are also punched at the 
same time, all of which calls for tools having “tlirow-ont pads," 
in addition to the cntting parts, so as to automatically push the 
disks and .scrap out of the dies and punches, 

3. In the many ca.ses where dies mentioned in connection 
with the second method would he too costly to he economically 
used, we recommend the cutting out smniltaiieously of the plain 
outside and the notched inside as indicated In fig. 440. This 
method produces an ahsolutely concentric hlank ready to he 
notched, and, as the outside notches are cut sejiaralelx, the power 
of the presses is equal to much larger diameters than those 
s])ecified in connection with the second method. The notching 
is then done on notching |iresses. 

From the inside scrap which results from the ininching of 
the large disks, the projections corresponding to the ke\ notches 
are usually removed hv a die which at the same time cuts the 
inside with its key slots, thus working the scrap over into smaller 
disks without any loss of slock. 

4. In some works it would not pay to use the dies mentioned 
for the third method, which dies arc still somewhat expensive, 
on any hut the most current sizes of disks. In that case we 
recommend dies which cut the outside and inside scparatelv 
by means of a combination die in a single-acting press. 

The of .4r))hihirc Sc^^mctils. 

For segments used in very large qaimtitics the outsirle ana 
the holes or notches are frequently cut simultaneously by means 
of dies which are so arranged that they discharge the scrap and 
the segments automatically from the lower and the upper tools. 
A press equipped in this maimer and designed specially for 



miscellankols dies, etc., rcm siiei:,- m,;tai. \c„kk. 35., 
this class of work is shown in Fiiv r, -n i ■ 




PIG. 442.-AUMATCKK inSK-c,TT,Xo .,<HSS W.Ti, n,ES ..osmON. 

iicnts have their plain outsides cut first 1 ^ r 

otchcd separately in a second operation.' ‘ ' ‘ 




354 


DIES, THEIR CONSTRUCTION AND USE. 


A Multiple Piercing and Projecting Punch and Die. 

The punch and die .sliown in Figs. 443 to 445 was used tc 
produce tlic results shown in Fig. 447 in the drawn shell shown 
in Fig. 446. In this die the usual positions of the punches and 
dies arc reversed, the punches being below and the dies above. At 
first a bolster F of cast iron was bored and faced as shown, and 
the holder G, for the punches, of tool steel was turned up and 



FIG. 443.—CROSS-,SECTION OP UPPER DIE. 



FIG. 444.—CROSS-SECTION OF LOWER DIE. 

fitted to it. The holder G was then laid out for the holes for 
the punches, which were nineteen in number, by indexing in the 
milling machine. They were then drilled through and reamed 
to size and the holder hardened. The holes for the dies in L, 
which had been finished from tool steel as shown to fit the 
holder N, were then transferred through the holder G to the 
face of L at M M. They were then drilled and reamed to size. 
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The die L was hardened and drawn to a light straw temper and 
the face ground. Nineteen punches, all of the same length, of 
Stubs steel, were finished and sheared on the side as shown at 
H H, each one e.xactly the same amount. They were then hard¬ 
ened and drawn to a blue and forced tightly into their relative 
positions within the holder G, resting on the f.ace of the holster 
F. The stripper for the punches (shown at 1 1 ) was finished to 
fit freely over the punches II H with a stud J fastened in the 
center and fitting freely within a hole in the holder G, and 






FIG. 447.— THE SHELL FINISHED. 


equipped with two jam nuts to regulate the height. The outside 
diameter of the stripper 11 was the same as the inside diameter 
of the shell, Fig. 446. The stripping arrangements on the die 
L require no description. 

When in action the cap was located on the stripper 11 , and, 
the die descending, it was held between the two, while the 
punches pierced and pushed the projections up into the dies, 
which were set so that the punche.s would enter it far enough 
to just leave a narrow section of each of the projections united 
to the cap and leave all of them stand oflf at the same angle. 
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When the die rose a spring within the circle of punches caused 
the stripper I I to rise and strip the cap from the punches, while 
the stripper on the die stripped it from the dies. The shell 
was then removed from I I by hand. The projections thus made 
on the cap served as vents for small jets of gas as part of a 
special gas burner, causing the jets to be directed off at an angle 
and thereby increasing their range. 

Draiving and Punching Continuous Strips of Hemispheres. 

In b'ig. 448 are shown two views of a strip of thin sheet 
brass that has been drawn and punched to resemble a number 
of brass balls joined together. These were made in continuous 
strips and were used for ornamental purposes on wood fixtures. 
The strip of stock left after the operation is shown in Fig. 448. 


C)oc)0(X)0(XxxxDocxaxxmx) 



FIG. 44.8. 


The punch and die used for this job arc shown in Figs. 449 and 
450. respectively. 

In this case the punch, h'ig. 449, was made first. A cast 
iron holder h' was first machined. A piece of tool steel (j was 
then got out 33-16 inches long by Js inch w’ide, to be u.sed as 
a holder for the forming punches, .and to act also as the trim¬ 
ming punch. This piece of steel was left inch high half way 
from the right-hand side while the other half was reduced to 
14 inch. It was fastened to the face of the punch holder by 
four fillister head screws J J J J and the two dowels, L L, placed 
so as not to interfere with any of the holes for the punches. 
The holder was then set up in the miller with the front facing 
the spindle. The stock to be worked on was .010 inch thick 
and the balls were to be inch in diameter; we were to draw 
six and trim six at each stroke after the first. 

After the work was set up a center drill was used, and, 
starting from the left-hand side, the first hole H for the forming 
punch was centered. A drill was then used .020 inch less than 
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inch and tlie hole.": were drilled almost through. The table 
was then moved forward exactly '4 inch and the next hole was 
centered and drilled, and the other four in the same manner. 





The table was then moved another 54 inch, and the next hole 
was centered and drilled and reamed with a special rose reamer 
.002 inch larger than J 4 inch to the depth shown at I 1 . 
Then, with accurate spacing, the other five were finished like- 
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wise. After all tlii.s was done the holes just run into each othei 
fthe six at the right, we mean) and were touched up and fin¬ 
ished to leave open spaces 3-32 inch wide between to hold the 
metal together after punehing. 'file punch G was then removed 
from the holiler. 

llefore finishing the punch the die, I'ig. 450, was got out. .V 
hiank I! of tool steel was planed and fitted to the holster .X. .\ 

hutt mill was then made and linisheil to a j/x-inch radius and 
stoned to dead sharp edges, 'file die 11 was strapped to an angle 
[ilate on the miller table facing the s|)indle, aiicf with the hutt 
mill in the chuck the first forming die was finished by letting 
the null in just .130 inch, then coining hack and moving the 
table ' , inch and finishing the next one, and the same with th.e 
other four, 'file six tniniiiing dies 1) 1) were pkteed and milled 
in the s.'utie tiiatiner to .005 inch less in depth than the others, 
leaving six circles just ' 1 iticli in diatiieter, the lines of which 
served ;is guides for finishing the cutting dies. 'I'his was done 
hv drilling and cutting out two sections 1 ', I'., one on eticli side, 
and from the hack one ilegree taper from the cutting edge to 
just the edges of the circles, letiving a neck hetw'eeii cticli 3-32 
inch wide, as will he seen in the iilan view, log. 450. 

'file punch was then carefully hardened and drawn aiiU 
entered into the die, just fitting and showing the light spots, 
'fliese were then eased U]) and the die htirdened :nid drawn to 
a blue, 'file face of the die was then ground down .005 inch, 
therehv leaving the forining dies '4 inch deeii and the cutting 
dies .120 inch and leaving a mtirgiti around them, this being 
tiecessarv as the eilges would not stand up if left deail sharp. 
Holes were then let into the holster .A to allow the esca|)e of the 
scra]i. 

The striiiping was done on the punch in the following man¬ 
ner: A stri]iper plate K, of 5-lfi-iiich Hat cold-rolled stock, was 
made and worked out to fit around and within the iiuiiches as 
shown; that is, fitting freely around the drawing ])unches IT H 
and within the triiiiming iniiiches 1 1. 'fwo studs or screws 
M M were then made and let down through the body F, shoul¬ 
dering in the bottoms of counterhored holes N X and screwing 
into K tightly, 'fhis allowed the stripiier plate to move up and 
dow'ti freely when in action. .A |iiece of good stiff niliher P, 
Zi inch thick, was then jilaced between the face of the holder 
F and the stri])pcr plate K, being cut away in the center to clear 
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the punches. When the screws M M wore tiphtonod anil a.l- 
justecl to hold the sln|)per plate K perfectly le\el, there was 
enotifjh tensitin in the rtihher I’ to allow of the stripper actinp; 
as a blank holder while the dr.iwin^; was lienip done and to strip 
the metal afterward. We iKy;leeted to slate the holes for the 
drawing |)inielies fill were drilled all the wa\ tliroiigli the 
holder to allow them to shoulder against the f.iee of !•'. 

The punches were next made and limslied .103 inch in diam¬ 
eter, and the points, with a special forming tool, to a radius of 
.0525 inch. 'I'liev were then hardened .and drawn to a straw 
at the forming ends I'lie ends of II 11 and the forming dies 
C were l;i|iped to a high polish, .\fier all parts were assembled 
and adjusted the tools were set ii|i m the [iress and a loll of 
metal of the width re<|iiired was pl.iecsl on a reel on one side 
and to wind iij) .atilom.itiealli al the other side. 

It will be seen that In pi.icing ihe sinpper and the niet.ll 
holder on the pnneli the work is const,inll\ before the opi-rator, 
.anil there is no trouble in loe.aling it on the die 'I he strip was 
first entered and moced in far enough to cover the six forming 
dies and project sliglitli o\er the trimmmg edge. The ]ninch 
descending, the metal w.as held In the pressiiie of the slri|)|ier 
lx while it was being formed and drawn, and Irminied on the 
end. At the next stroke the strip was mined along far enough 
to allow of the six half-balls jirevioiisb drttwn to locale llieni- 
sclves within the se.ats of the trimiiiing dies 1)1) The ininch 
then formed six. tuid trimu ed six. at e.acli stroke, etltting the 
scrap in the die in sections, as shown In the cross-lines in I'lg. 
448. The strip was moved continuallc until the entire length w.as 
finished, trimming and forming niceli, there not being a burr 
or a line to show where the successive sections commenced or 
finished The one thing most necessary in work of this kind is 
accuracy in s])acing, as the die cannot be used, as is tisti.ally the 
case, as a gage to transfer the locating jioints for the punches. 

IFatcIi and Clock Makers’ Pozocr Presses for Sub-Press ]]'ork. 

I'ig. 451 shows a type of power press wdiich is made in a 
number of different sizes and styles, and they are specially 
adapted for the manufacture of watch and clock work, jewelry, 
and other articles of a similar character, Thev are essentiallv 
the same as other solid back presses, btit are made with consid¬ 
erably more distance between bed and slide so as to accommodate 
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“sub-prcs.so.s" sttcli as tlie illustration sliows. A bridge bolster 
i-. used to shorten this distance if ordinary cutting or forming 
tools are abo to bo oiiernted in the jiress. Such a bridge bolster 



Fu;. 451.—WATCH AND CI.OCK MAKI-KS' I'OUKR I'KKSS EQUIPPED 
WITH A "SUU-PRESS” FOR DELICATE PUNCHINC,. 

is shown on the floor in the illustration. These watch presses are 
frequently furnished with an adjustable stroke, permitting to 
vary the movement of the slide in accordance with the construc¬ 
tion of sub-presses of different sizes, and also with a positive 
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stop attacliiiR'iit, which makes it impiwsihlc I'or llic operator 
accidentally to make two strokes in siiccesMon if he should forj^et 
to take his foot ol'f the treadle. 

Siih-|)resses ari' now almost eiuireh used for the dehctile 
dies reipiired in the manufacture of watches and clocks These 
dies are laenerally sd airaniyed as to cut the outside and perfora¬ 
tions of the pieces siiuultaneouslx, ihii- insurum' the accuracy of 
the relatne hmshecl |ioiiU'. H\ the use of siih-iiresscs the most 
accurate work max he accomplished xxilh c.isc, as the dies niav 
he always kept liueix adjusted for the work and the alinement 
xxill he perfect. 

.In .luttniuilic Tnininnii:^ MiU'liuu-, n /h'ui/iiic Miii/iiii,' and a 
Ihaibh'-I I cad C rnnf'ini; Machine. 

The half-tone, h'ij;. 452, represents an .lutom.itic trimmer 



Fio, 452. 
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recently designed for trimming seamless tin boxes, brass, copper, 
zinc and aluminum sludls, lamp collars, etc., from 1 to 3 
inches in diameter, and from Id to i inebes dee(). It is pro¬ 
vided with a device for cutting tbe rings of sera]) into short 
])ieces so that they may fall freelv and avoid clogging. This 
machine will trim from 35 .(xk) to 40,cxx) shells a day. The action 
of the machine is automatic throughout, it heing otily ticcessary 
to keep the feeding chute stiiiiilied wtth shells. The ra])idity and 
])erfectioti of the work jirodttceil in machities of this ty]ic make 
thim invahtable in the mamthictitre of arttcles like those men¬ 
tioned above .\ sejiarate feedttig chitte, disk atid cutters are 
reijttired for each si/e of slu-11. 

The strotigly-bnilt machine shown in I'ig. 433 is tised for 
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heading, corrugating and embossing sheet iron stove bodies, ' 
.stove l)il)e, powder ke,gs and similar work ; also for tin, zinc and 
brass. It bas steel shafts 2] 2 inches in diameter and 4 inches 
center to center; also steel cut gears with a proportion of 4 to 
I. The driving imllev runs continuously, and is connected at 
will to the driving shaft hy means of a friction clutch controlled 
by tbe treaille. An adjustable apron gage is provided and also 
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an extension arm with adjustable roller support for loup cvliudri- 
.cal work, her short work this outer supfiort is not required, 
and is so atlaeheil as to allow of heiii}; (iuiekl\ removed if de¬ 
sired. The rolls are hroucdit toc'elher lo means of a .screw and 
hand wdieel, while stroiict spir.il ,spriiu;s throw them apart when 
released hv the screw. pair of emhossim; rolls are shown on 
the machine. 

The machine shown in log-. 434 is a douhle-liead crimpiiiy 





PIO. 454 . 


machine and is used to crimp round cans on the oiilsidc, either 
one or both ends, at one o|)eialion. .\ pair of crunpiiif4 disks arc 
required with each size of can, and the ends of the cans have 
to he slightly sunken. 

Hand Boidiii}^ Fixtures. 

We sometimes come across a bending job in sheet metal that 
for one reason or another it would he impracticable to do in the 
press, sometimes for want of a jiress, and oftener because the 
tools themselves would be too expensive. The bending shown in 
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I'IRS. 455, 456 and 457 was of this character. Fig. 455 shows 
the blank, of sheet brass 1-16 thick, with three holes pierced in 
the position shown, one '/^ inch at B and two 3-32 inch at A. 

The first bend was the one shown at A, Fig. 456, which was 
to bend over tlie end .so that both holes would match and leave 
space enough to insert the small roller a. I'ig. 457, the holes form¬ 
ing for the roller to turn freely in, The bending was done in 
jig, big. 458. C is an oblong block of cast iron with two cars 
cast on to allow of its being fastened to the bench ; this was the 
body of the jig. F, is a piece of tool steel workeiWnit and finished 
in the way shown, and fastened by .screws and dowels. I'liis 
acted as the bending form. It was cut away taper at F and 
also cut away at the' bottom, and left with a septarc shoulder, so 
as to allow the work to slip tmder it. This shoulder also acted 



as a gage to push the work against. This piece was hardened 
and drawn. H was the bender, which consisted of a machine 
steel forging, turned and finished on centers, leaving a sipiare 
shoulder and bearing at each end. The handle portion was fin¬ 
ished on centers also. It was then cut away to the center, as 
shown at I, to within one inch from the end. The side pieces, or 
bearings, G G, were got out and finished and fastened, one at 
each side of the block C, so that when the bender was down, the 
center or flat part I would be level with the top of the block G. 
Hie pieces G G were held by screws and a dowel, as shown. The 
gage pin K was let in, and the block cut away to allow of the 
easy removal of the work. The work was located in position for 
bending by entering the hole B over the gage pin K, and pushing 
it under and against the piece E, as shown. This finishing the 
jig, it was fastened to the bench by two wood screws through 
the ears D D, and was ready for work. The work being in posi- 









MISCELLANEOUS DIES, ETC., TOR SHEET METAL WORK. 365 

lion, the bender H was broufjlit up quickie by band, which 
caused the end of the work J to bend over the thin part of the 
former E, which finished the operation. The piece was then re¬ 
moved and another inserted. 

1 he second bend, the one at li. Fijj. 457, was a simple rijilit 
angle bend, and was done in the same manner as the first, as will 
he seen from the two views in I'ig. 430. using the same stvle of 
hlcK'k as in the other case, the same kind of side |)ieces, and in 



fact the same mode of construction throughout, except that the 
bender N was of a different sha])e. It was cut away to the center, 
as the other was, and after the ends or journals were inserted 
within the side pieces M M, they were set above each .side of 
the block enough so that when the bender .V was in position 
shown in the bottom view, there would be just space enough for 
the work S to pass under freely. Instead of the bending form 
£ used in the first operation, the edge of the block was used as 
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such. After tlie work S wa.s placed in position on the block, 
the gage pin T entered into the hole in the work as shown, and 
the sides of the work held between the two stop pins, the bender 
N was brought down sharply, which caused the part of the 
work projecting over the edge at R to be bent over the edge of 
the block at P, which completed the bend and finished the piece. 

.-/ Cmnbination Blanking Die for Heavy Stock. 

The punch and die shown in h'igs. 461 and 462 were made 



for producing at one operation blanks from 3-16 inch cold-rolled 
sheet steel of the shape shown in Fig. 460. As the drawings 
are very clear and as the construction can be understood from 
descriptions of similar dies in other parts of the book, a very 
slight description w’ill suffice. 

The punch and die portions w'ere forgings, with mild steel 












the punch and using tlie vertical attachment on the universal 
milling machine, and leaving about .007 inch of surplus stock 
all around. The edges both inside and outside Were then nicely 
beveled, after which the punch was sheared into the die A by 
fastening both punch and die in the press in which they were to 
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be used when finished, tluis making sure of a perfect match of all 
the cutting edges. 

Tool Holder and Tools — Self-Hardening Steel. 

'I'he sketch, Fig. 464, shows a simple, home-made tool-holder 
for lathe or planer, with set of 4 tools for it in Fig. 465, neither 
of which will reipiire description. A set of these tools and a 
holder of the construction shown will be found handy things for 
a tool or die-maker to have in his drawer. 

.■\ great many toolmakers comitlain about sc[f-hardening .steel 
cutting tools, and say that it is impossible to accomplish fine re¬ 
sults in turned or planed work with them, and for that reason 




no. 464.* SIMl’I.Iv IIO.ME-.MADi; TOOI.-IIOI.DKR. 


a great many will not use them. Xow, when they say that for 
line work they are useless, they are right, as it is impossible to 
get the edges of such tools keen enough to allow of taking 
smooth finishing cuts, lint for the preliminary work or rough¬ 
ing, for medium cuts and feeds anil coarse thread cutting, ma¬ 
chining cast* iron in the shaper, planer or lathe, and for turning 
brass castings, and also for accomplishing difTerent operations on 
cast-iron repetition parts in the turret lathe they are uneiiualed, 
and should alwats be used where the production of machine 
parts at the minimum of cost and labor is imperative. For face 
milling of large castings where inserted tooth cutters are adapt¬ 
able, the self-hardening steel tools will be found to give the best 





FIG. 465.—SET OF SEIvF-HARDENING STEEE CUTTING TOOES, 
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FIGS. 500 TO 505. -DIA('.RAMS OF PARTS FROM COMRINATION AND 
DOl'RLK-ACTION DIES FOR TOYS, PEPPER BOX COVERS, BURNERS 
AND GAS FIXTURE PARTS, CURTAIN-POLE ENDS, DOOR-KNOB 
HALVES, ETC. 
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results. There are a number of brands of this steel on the mar¬ 
ket, in which it will he found possible to hold an edge suffi¬ 
ciently keen to allow of their being used for the purposes above 
enumerated. 

Rules for Calculating the Sf>ee(I of Power Presses. 

To calculate the jiroper speeds of jiower jiresses according to 
directions given by the manufacturer, u.se the following rules, 
according to conditions: 

The diameter of driven given to find its numljer of revolu¬ 
tions. Rule.—Multi|)ly the diameter of the driver by its number 
of revolutions, and divide the product by the diameter of driven. 
The ipiotient will be the number of revolutions of the driven. 

The diameter and revolutions of the driver being given to 
find the diameter of the driven, that shall make the number of 
revolutions. 

Rule.—iMiiltiply the diameter of the driver by its number of 
revolutions .and divide the product by the number of re<|uired 
revolutions of the driven. The (|notient will be its diameter. 

To ascertain the size of pulleys for given speeds. 

Rule.-—.Multiply all the diameters of the drivers together, 
and all the diameters of die driven together; divide the drivers 
by the driven. Multiply the answer by the known number of 
revolutions of the main sliaft. 
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pnncli. iniiKIng 

(III-, a plain 

BlniikH |oi M’l langiiliir ><|ii']N, iiiniln..' 

foi di an 11 hln-IN. Iiiidltig 
BIUk < 'oninaii.\. I) \\ 

Itod> fill iiiliig niin-him- 
Bollcr niak'-iM’ pii‘s>.<s and (ools 
BoIhIi-i'. allgnnn-nt of nun nlili 
plati'N 

Hiinki-n. foi- nliing 

Hiinki-n i-onililni'd wllli lioiii fiaiiii- 

for dli-s 

Bov-coriii-r fasiciiri m. dli-M im 
IhnxH. hihrliani for inithig 
Bright sli«'i-t ini'tal blankH. Idiiuii.' 

Bullion iiHi‘d fill coins . 

Biiriii'r fi'cd. antoinaili 

Burni'r poi fm a t lag pi aiiioiiuil b 

Bnrnlslilng dli's 

Jhirulsliltig dli-s for llnlshlng In-ax.v blanks 


. .. 17J 
11:0 to 174 
.140 

. no 

. . .1:14 

. l.tT 
. 14 :• 
. ijii 
iji> 
IJO. 17 1 
. . 2::d 


L’I7, 


jc.d 

jr.i 

lUpt 

jod 

. 7.1 


I \ -2 
to 'JO 


1:1 

•-'8 

•JI7. -Jod. -dd 
. ‘Jdd 

. 17d 

. 'Jdd 
IS 

18. lit 
. 88 
;m:{ 
:n7 
jdo 
. 181 
181 
41 

. . 40 


i' 

Cnlriilntlng llu* sinsnl of pmvi-r prosscs, nib-s foi 

i.'mn net uati'd st rlppi-r 

<’anlMid> Ix-nding and lorming |ui‘ss,s. 

('In-api'iiitig uii-nsils by dianlng piotr^vos, 

<Mitlli-d oast lion dl'-s. sol’ii'iiing 
(’hilling Mdiitluns and ihch ust- 
('hill ks. <-ollaps|bli‘. for donnb' •«<-andng 
ford 

Choap grlndor for loimd dios . 

(’h'aiaiico to dio ... 

('h-nratioo oxoosslvo 

(■’loNidtind I’uni'h and Slioar ^\olks I'o 
Closing In dios for round \voik 
Cla.\ing nsi'd In hardonlng 

Coining proc(‘ss(‘s . 

Coins. Ingots for. 

milling . 

wi'lghing . 

(•nihosslng . 

fo(‘dhig . 

Counting coins 

(’oping dios. hoani ooplng pioss oipilppod with 
Coining coins 

I»r(‘ssos . 

flow In. 

Collapsible ohucks for donhlo seaming ... 
Compounds, hardening 

Comjirosscd nir drop hamnu^r for sheet metal caskets 

Combination cttitlng . 

blanking die . . 

dl(‘8. tbolr 1180 . . • • 

Compound dies . . • • • 


isd 
17i: 
i:.7 
. dis 
nd 7 

1J4 

d 4 U 


la7 

;tlo 

•J70 

•J 7 l 

1'70 

271 

270 


2d'> to 
205). 


28 ."> 



271 


d 07 

d 42 

3«0 

IS 

228 

2d2 
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Complete set of dlos for shoot motnl hlntcos .. 
Constructlou of simple puncU and the 
of ainiple pier< lti>' puiu li aiitl till- 
of a s|it‘elal pdiich pi-fss 
of Kolid back I omblnat ion die 
Copper, hibricaiit foi \\oiklti>r 
Ciatks and wnrplnj;. liow io piesent 
Crniik pit‘sh«‘s foi ii|ieiatint; Iaii:e liiaiikinj; dle^ 
thtide i)eirol(‘iim foi lieailnir fmiia<<>s 
Cuilln^t ami senmirijr pio«»'vv,s 
assomtilliiK b^ . . 
dinwliijr, eiiilMis'siutf 

diev 

In horn pretn . 

inwardly 

hinges 

or wliitiK prevMt‘s 
otituaullv 
pH‘>sme 
primiples of 
P1<H ChvCS 

piimli and dlt‘ fm- dt-eji '.in tU 
piim )i ami dl<‘ fui milk pati> 

Htlliifltl \\olK 
ta|iei ed t\ <)l k 

CutlhiK and tliawint; dt•-'^. i •oi.i i n, iloii nf 
and tliawim: dic'^ (i<i\d>l<‘ a. (loti 
die. mai blniim' llx’ 

.lies 

the. Imiilenine (li<- 

[lerfoiatln*: and shaping lii one opeiatlon 


. SO 

IS 

. . ITT 

. . . . l’.‘S 

li.Vl 
. . :pi:i 

. . SA 

•itm 

•jo;i 

•JlKl 

j;i;i 

JtM to .*17 

JU' 

i;i 

jm to 

Uo.'i 
•](i i 

L'm» 

•joi 

•Jis 

:tii 

i rj 


i> 


Iianpers of press f.‘etlln;i 

l>(H'oia(ed tin boxes ..f leitailK'Hai siiape. dies foi 
lieep shells, .ll:iK'iains oi opeiati-ois m makliik' 
l)ee|> shells. (llillliK pltmll uml die lio 
Iteep shells. (Imlini; Ibe Idaidvs I'O 
Iielle.ihi); deviie am! bi.okei im double seiiuiliik' 
iilatriams of blanks fiom .niiiiik dt«-t 
of op.uailoiis of < ombliiail->ii db s 
of .loiible and sliiL'le ,i< i uik die opmaib'iis 
of opeialloiis ill |ii<‘ pi O.lm 1 bui of deep sb. Ils 

Dial fee,link' . 

feed ami ejei lot 
fee.ls, pt.-ss.s \\i(b 
l)les. automati, wire bendln;; 
automat 1, slide foi mink' 
mloptioii in the ma- bine shop 
ntia, hliik' Io bolsteis 
blanks, planliik' lim aok'le on 
Idaiikliik' 
olanks fiom 

cnttiiik'. foindtik' and embossluk' 

ctm liitf-ofT itml end linlsliitik' 

coniltinatloii. their us.* . . 

coinpoun.i 

cut link' • • 

cut I Inu 

cuttltik' atxl iliawiiik' 
cnttinn ami pnm hint' 
cnrlinn and wlnnu 
dotilile a.’tlti^ 
doiibl.* 

draw Injr ... 
double blanklnif. “mitll 
double hlanklnp. lai^te 
tittlnjf flte pun.'het In 

fltfinjr the templet In. 

f.'mab' ... ... 

finishlntf the . . ... ... 

for a sheet metal braeket . •• 

for a'tsemblinjr work In . . 

for armature disk and aejcment etiitinK 

for liendintr ..... . • • 

for box-corner fastcnera. 

for curling milk pans. 


•jHd 

i!» 

■jbt; 
Jlls 
.:t 
•j IS 
•j.bi 

Jbd 

:;!»!» 

idb'i 

1 m 
147 

IS 

I 

:.'H 

:n 

Til 

-’ITH 

21 >4 
:io 
‘J‘J 7 

•J-Ml 

112 

'1 

I'M 

'Jd 

(ill 

2 iHl 

.•r.i 

1 ‘M> 
S8 
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Dies for curling deep shells 

for ('urllng and wirlug... 

for hoiahlng holoa In heavy atm-k. 

for finishing hcuvy blanks. 

for hinge turliug. 

for large hlunks. 

for amklng large safety pins . 

for puns of 4*le« trie eloih etitilng luuehine.. 

for right angle heuUs. . 

for the lountifiK-tnre of Hhe«>t metal hlugt^s. 

for lulu* cm ling .... .... 

for swltehhojml <-llpH. 

for wire !<■< k <-iaKps. . . . 

for wire staples. 

gang cut ling ... 

grinding In the iatlo' . 

hardin'Hs of ... . . . 

hutdening of .... . 

Iron, « IiIIUmI east ... 
hnr<lenliig of large steel jing 
‘‘follow" ... 

laying <»iit. 

largi' tlotihh' blanking. . . . 

large hianking. 

Inbih-unt for. 

male. 

inaNiiT ... 

plain blanking . . ... 

perforating 

setting nnd nsing 

showing how sljeet tnetal may be diawn atnl foinieil 

soetlonn). with tlni'e ..I 

soft or hard intiulieM ainl . ... 

piercing, cntling oH’. and foiining . . . 

triple action 

types in geneial nse for diawn Hhells 

wiling. 

warping in hanlenlng . . 

Die making, iiitlstb 

iilffenmt niethodH for consfnniing blanking illes . . 
Disks. pnn<-Iilng beav> . . 

IdskH. hardening thin 
Double-aetloti puss 
action 4llcH 

and single nctli>n dU‘ o|)eiatb>iw. dlaginins of 
head 41 Imping maitiln*' 
or pii'i'clng and blanking dies .... 
roll fiHMis 

Hennuo's and altai'htmmis 
Donbtfnl sl4-4d. to anneal 

Dougherty, H J. 

Dniw-lUIng 

Drawing and forming of ainminnm 

and pimcblng 4-ontlnuous strips of heinlsplo'ics 
4lles, constniction of 
dies, <-oinblnall4>n 

dies, tioiible action . . . . 

4il4‘s. for b4'mlsplu‘fli al 4 ni)s 
db'H, hardening of . . 

db's, bardi'iilng Ihilds for . 

dh‘H. plain . 

tiles, pttsh through «ir solid 4lles . 
lih’s. with cniting an4l emitossing 
dies, with Inside blank holtlers 
dies, with outside blank hobleis 

dies, soft 4>r hard. 

dies, triple action .. 

4ll4' making. .... 

dl4> b4dHt4'r . 

die for decorate4l stock. 

die for swond 4iperatlon. . . . . .. 

dU* hardening . 

die Irregular shaped. 

die UH4* and ncthm 4>f. 

die using the. 

small shells from heavy stoek .... 

pro4T8s<‘8. Hcareltv of m4vhanloa who nuderatand.. 

punch, making the . 

Drawn shells, j>erf4H‘t blanks for. 


210 

208 

42 
40 

43 
20 

120 

no 

50 


. . BO 

... 40 

. 122 

. 134 

. . 137 
. . . 01 
. . 340 
312 
.... 311 
. 318 

. , . 314 
01 

. 318 

112 


20 

303 

28 

2H 

28 

177 

2tl 

5.3 


124 

.312 

77 

2:12 

. 227 
. 208 

’. 2K0 
IS 
270 


315 

3tl2 

270 

303 

2t5 

200 


34.’ 


j’oO’, 


317 

107 

325 

207 

3<15 

25H 

228 

220 

350 


250 

311 
2.31 
230 
232 
2.31 
220 

312 
232 
245 
240 
258 
201 
25(1 
200 


257 

240 

242 

226 

245 


266 



































INDEX, 


Drawn fhells, flndlntf th^ blanks for. 

Drawn sbt^IIs. work, use of trliumlnK dUb for 

Drawn ohellH. lubricant for. . . 

Drilling, suftenlug < hilled oasr Iron clict* for . 
Duplication In die work . . . 

I>o«bt as lo the Ik's! menus (o use . 

Demands for and use of perforated meial 


377 


260 

20 d 

:(o:i 

ntH 

22 

ST 

17 T 


Ejector, automatic. 

Embostiiug 111 dies . 

piosses .... 
with cutting und diawiiig 
F.mergi'uey die 

Excessive rlraraud*. wlu-ti to nl\ 

Experts, writing to. . . . 


142 

222 
:iH 
22, 2H 

ar 


Feeding attm-hments . . 

b> glilNlli .... 

I>> lUkllll 

by lolleis 
by reNohtiig dials 
l)> sliding uuiluges 
)>niil.v (Uilshed piuts and 


v\lki<'U have Ik' 


itl< 


t.i 


die 


■II 


r\ lollsl v pilll' iK-il 


III 


Ih' 


rle, 


.2SU to 300 

. 60 

... 2H6 
287, 2t»U 
... 2U6 
... 2U0 
. . 2l«t 
.... 200 
.... 286 
287 lo 302 
... 286 
.287 to ,300 
203 


I all 

presses 
speeils 

sloi k a fa<toi hi piodn, il<>n 
Feeds 

doulkle loll niui la 
double loll with 11 
Fenmh* templet 
Files lure In inittliig awav . 
eonvexltv hi 
carr.ilng the 
cut of ti’eih. kinds of 
cleaning iln- 
coniinon laiige<i 
del lies f«u holding 
dlstlngul-hahie feahu es of 
douliU‘ I III 

for angular sm fa< e 
pnitlally worn, use of 
grade o'f 
giasplng 
lintulllng i<f 
hohlers fm 

lmpro\e<l surface holder fm 
keejdng of 
kinds of 
pro|>erl.v handled 
rasp-oiil 

Finding (he l>lanks for drawing shells 
PlQlsiiing a si|unie hlankliig puin li 
tile putieh for diawing shidl 
the blanking p<»i(lon of drawing die 
the inside ..f n die 
the die 
press work . . 

Figuring the approximate bl/e of blanks for diawn shells 
First operation for reetangiilar shells 
First use of the (lie , , 

FlatnesH of wmk after punching . 

Flat-luitfom doulile seamers 
Flat, round, deep, bottoms, double sentnlng of 

Floating ring ... . 

“F'ollow dies.” use of “gang” and , . 

“Follow" die whii'h draws, plereps. and flnlKlu'S. cuts off and bends In oiw 
o[>eraflon . . ... 

“Follow die" from liendlng and forming . 

Folding and seaming for lock Beams, duplex 

Forming of almnlniim. 

die. a special . 

and bending machine, two can-biHlv 
Forging and welding large cutting dies . . 

Forming and bending body blank for petroleum 


264 

21 

326 

326 

321 

316 

328 

316 

321 

316 

.316 

316 

326 

226 

323 

324 

'yi\ 

326 

316 

32 ') 

316 

266 

2 r )6 

246 

253 

22 

245 

41 

266 

258 

326 

52 

218 

218 

208 

01 

77 

161 

218 

267 

170 

172 

26 

174 
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INDEX. 


Forming n funnel tube . 

dlcH for M«iuftie urooveil mbcM . 

ituvel iM'iKlIiig and. 

j>r4*MH, pl<-k rye.. ... 

Mhrel nietHi In HUcc»*ns|vr Hlaurn . 

Fool-nreMHeH . * . 

I’lict [oJi . . . ' . 

Kuiwiinuriiiai polniH iri )»• renirntlM'icd 
pi'liiriple, fiirllng diin 

priu-tlf-Hl |M;ilnts firr ninkiUK iiirgnlai Nhn)H‘«| 
FlxtiU'i'h, hand hrii<ling ^ 

fni- iierfnrntIng hninn hIh-Km 
l''rlrtlon rluti h , . . 

FIim'hi forKlngM ... 

Filing luige dU‘H . r . . 


. 132 

; 174 

. 1(11 

. .’j4 

I.V.h KM). 172, 173 
. 20(5 
2(5. 200 
2" 4 

iltaulng <!lrM 200 

. 303 
1 H 1 
. 270 
30 


Gong roinhlimtlgn' die prc-x^ , . . 

(lining dl«‘H . 

(lining i>i ]>i)ii( lilng 
(hmlilc aotiini dmvting pii''*^ 

(IlcH . . 

(Ill'S, thi'lr use 

(lie slinjilr. luni Its uoiU 

(lh‘ fill shcei hu'inl IiiJii k' I 

dll* fi»r iiH'iiil tags 

(lie fill' iimliri'ila i ll> t i|>s 

(lie for inlil sljup.'d 5 >lr« '• 

dll' I'lir t iiinpiiss sliding IninKi t 

(lie. wlicn t<i nsr 

punching 

press . . , 

washer die 
(Jns niullle ... 

(tenniin silver lulnhani l<>i woiklng 
(Jrinh' of sti'el (o iis.- 
Gi lisping l)l«‘ tile 
<»rease and while lend 
(Jrliidei for round dle^ 

<Ji inder a tool post 
Gio'oM'd (iihes, I'oniiing die f<>i 
(riinding. piercing and lilanking punches 
(Jrilde of steel to use . 

(ii'indlng lai'gi' lilanking dies 


. . guo 
01 lo SH 
01 
. 302 
. 01 
(51 
01 
OH 
0 .> 
07 
71 

2l*S to 30*2 

302 
4H 

3('3 

17 
323 

303 
.303 
.3 11 

r>7 

74 

18 

... 32 


II 


Hand bending fixtures 

fi'ed spacing ial'l(‘. multiple punch 
fi'i'dlng 

IlnnleiK'd ph'ces. siialghtenmg 

lluidciiing atoiiml a hole 

a hlauking and pieicing die 

and h‘mperlng small toids . 

tiiuhs . . 

poor Kt»''‘l . . 

spi Ings . . 

tidi'k round die 

eonipounds . . 

Ihln disks 
of machine sti'cl 
the walls of a lode 
dlt's . . 

dt'llui’d . . . .... 

warpnigi' of tools In 

elTi'el of previous annealing In 

fnnia( es. hvallon of 

tlnlds for dies . . 

In mercury ... 
tudgmi'nt and oarefultiess in 

large ring dies. 

Hinati saws . . 
tool steel . . 

the cutting dh* 

«t(Md special method.s for 

use of clay In . . 

very small parts .... 


303 

wltli 2Hl 

2S0 

31# 

30H 

23 

3ii:) 

307 lo 311 
. 317 
. 310 
31(5 
307 
31 r> 
. 313 
3(‘8 

. . . .311 

304 
309 

. . 31 r» 

309 

.311 

. . . . 301 

... 5H.3 

314 

.310 

. 305 

. 250 

. . . 30« 

... . 310 

. 305 
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Ilardnffts and toughnonB Id . 

of dlos .... ... 

Heavy Ib'hih pnnohiiiic . . 

(ilBc pMtUhlilK 

Klo< k. dia\%ltii; u suiiill shell from 
nofthlny 

presHine. j>r«-Hs foi \\oik 
Ktiuk comhltmiloii lilankfitL^ die for 
Hto<k |Mitirli"s ami inev^e^ f«ii ojKinlln,; on 
UpIkIiI of woik wlieii lliilij; 
lltMUlspherli’iil <ii|>x die for 

(Imwitic and f<»rin!ii>: snips of 
Hold do^ tis arid st i Ippei s 
llold-is III,. 

Hole liaidetiitu: aiomid a 

Ilorl/oiitiil dial press with pl> k oh’ atiiihmeiit 
ilmiiimr oi spie srniiiin;: 

Horn frame ami smiken hoist.>» .otni.iaed 
Hornlnx Heamiiiy^ (ooIh and Uximes 

1 


Inaeetuncv of pa^allelllI 1 ^; in pints of pnm h inid die . 

Ineillied piess . . . dil 

piess with dies for stniiipiin: .md tdanklim * 111 

Imlexinj; fe.'ds JJMt !,► 

inuoils iiioiildinc . Jd'i 

Impoitan.. Hi.- piop.-i s. looiloti of vt,.. ] f,.i dh s 17 

Inside hliink litddeis <lriwini: tlies with . '.eil 

Int neliir lot \ 17 

Inwaid < III llni: . .^oi; to ‘JiiT 

Iron. liiliti(Mi)i for wotklin; .‘In I 

Im-Hnahle powel pi ess dO 

linprnvlnif woiklni; <|iialiti of iii:i< hlne 17 

ln( reflslnt' the dalh protim l ‘f{ 

Improxlng fi‘ed devl»es llSd 


aim 

:U2 

i:7i> 

-i: 

’ . .add 

to •.■H.'i 

:V2-A 
.. :i:.d 

.• a.’oi 
isd 
:rji ♦ 
;p»s 
1*17 
1*1 s 
. I’l'l 
. 1*18 


.Imlgment and cniefnlness l:i haidenlii}' ... 'ir.l 

Iv 

Ki-roseno. Use In w->iklnt' nlmnlnirn , 

Kink, a welding . . • • • -•d 


I.ard <dl, ti«>e In diawlng nlnml’inm 
i<arge hlnnks, dh-s Pu 
dies 

safety pllH, dies fol . 

wolk wiling . . 

Ijalerill fe«‘ds 

feed niiailinietit anioiii.iii. 

Laying out a blanking ‘lie 

L^nd hath haidenlng In 

Leather sho.. tips dies foi pei foi ming 

IdghtneKs. Inienhangt-aliMliy ami llntsii oi sheei imial 
!>ijiing lip and levi-llng a pow-r pies- 
LtMailng the hlanklng pnmh In Hi*' pnm li plate 
the tlrawlng pnmh within (lie die 
the piening illes 

Ihe plereing [nim h(‘s in the pnm li plan- 
I.oeaflori of hanlenlng fni-iiare 
Locked seams. diip|e\ f<d<ling atnl K<‘anitng for 
Lubrleants to nsc* In tin* wrirklng <»f sher-t alntnintim . 
to nse in the working <.f sheet hrasH 
to ttse In thi* working of sheet copper . ... 
to tiHo In the working of sheet Herman allver 
to nae In the working of Kheei Iron 
to ttse In the working of sheet steel 

to nse In the working of sheet 7 lne .. 

I.iibrieatlon of dies ami materials . 

Ikying out a gang die. 


iin? 

Jh 
. Jd 
lliV 
1*11 
. •Jim 
j‘»:i 
ji 
;il(» 
d.id 

hhiiikN . TiW 

, :i:» 

. . jr. 

Jod 

.... . ‘J.'i 

ri'iip 
. IMH 

. rpiri 

. ‘.m 

.;m:i 

. :iori 

. no;! 

. .'ion 

. lioji 

..'Id.'j 

. 71 


•Mamifactnrlng a new article 


H 


33 
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MftcblnlDg tlio drawing portion of tho punch proper. 

tho cutting dl«*. 

the punch holder. 

the Ktiipper plaiO-puiuU plate. 

mild steel forgings . 

Machine steel for |H'eHM tools, ust' and hardening of. 

Making u punch and die. 

li regular shaiied ilrnwlng (lies, pra<'thal tiolnts for . 
(he blanking pun« h . 

on aiMijrale combination iiiul drawing (lt«*. 

the drawing punch. . 

the templets anil the dluv^lug pimch 

pinions ratchet by punching ... . 

Mule <Ue . . . . 

Margins and hliinks . 

Mercury, harilening In. 

.Muster blnnk, inuklng . . .... .... 

Medium size press . . 

.Metal blanks, bluing bright sheet 

hinges set of dh-s for . . . 

Milling c<ilnH. 

.Milk pans, curling punch nn<t die for 

Mlnt, I’hllndelphla . 

Moulding Ingots for <olns . 

Mullle gas . . 

Multiple iloultle action presses 
drawing 

piercing and i>ro)e<-(lng pumh and ille 

pumdi, steum <lilven 

i)imch, with hand feisl spm hig table.. 


252 
248 
20 
20 
H1K 
3 ia 
18 
200 
24 
. 244 
. 245 
. 251 
. 10 ;: to 104 
20 

. . 2d« 

. 305 
... 21 
.... 00 
317 
HO 
. 271 
20lt 
. 2«l) 
. 200 
23 
300 
. 300 
3.".4 
270 
. . 281 


IV 


Needle slot screens . .. . 
Nicholson Flic Company 


102 

318 


O 


Obsolete processes. 

0(hl shaped pieces, gang <lle I'oi 
Oil bath heating In . . 

when not to umc .... 
when t<* use 
vitriol, chitling in 
Open imek presses . 

Ordeilug n lu-ess . . 

Outward curling 

0\al. ol)|ong. S(|uaie. shapi's. double seaming of 
ordinary steel 

Opeoitlng a blanking <lle . . . 

Ordinary bending of sheet metal 


17 

310 

327 

327 

307 

34 

34 

204 

’l 8 
120 
120 


I* 


rarallels, for planing die hlatiks ... 

Paris of blanking pnneh ami die 

iVrforatlng dies, use of . . 

dies and processes .... 

leather shoe tips.. .. • •• 

metal, samples of . ... 

piesK having lateral fetsl ... 

press with automath* spacing table 

regular and staggered .... 

single rows of holes . . . 

sample of staggered patterns of 

tin ferrulea . . 

Perklna Machine Company 

Perfect blanks for drnwn siielK . 

i*e(rolenm can machinery and dies. • •• 

eau outfit for . . . • • • * 

crude for heating .. 

Philadelphia mint ... . i' 

Piercing, forming and punehing heavy blanks In one operation 

Pick eye forming press with dies . . . . 

Pick off attachment horizontal press with. 

IMercing two holes In opposite sides of draw shells . 

Piercing and blanking armature disks.... . 


. . . 51 

H) to 22 
177 

77 to 1518 
338 
. 11*3. 106 
. . . 107 

. . 101 
. 101 

107 
104 

108 

.. . 342 

. . 2«« 
. ir>0. 1«0 
150. l«0 

. 2«n 
260 
100 
, 161 
217 
. 326 
180 
sqo 
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Plata blanklnfc dl(> . 

drawing diea and re(lra>^ing dies 
Ptaaing the angio on (ll«> blanks. . . . 

the die blank .... 

Poor ateel. hardening .... 

Power and adJnslHblo and o]H‘n Innk 
armature disk nn<i segniviit tuning . 

beni'h. 

cutting ... 

double a'liim . .... . . 

double crank . . 

doubb* crank forging 

drawing cam . 

einiHtssing . . 

hornirg and ulrlng 

born punching and rl\eting 

lock Rcainlng. 

perfnraiing 
punching • 

puncliing and siicaiing 
reducing ... 

press. 

riveting power 

with autoinailc ftMMlIng tlc\ltes 
Press fetullng. ilellnltlons 

for g«‘neral woik . . . 
inanufat tuieis writing to 
with adjustable itutn'b laniets 
wltlj lainactuaicd snipper 

Preasev. coluing. 

cutting . 

drawing . . 

di'iible acticn 

double crank 

enilHisslng 

fool . . 

for curling "i- wit lug 

for c(dnlng 

for cutting dl*-'' 

fi»r drawing ill'"* 

for ft'rmlng a id cinbiH«.ing 

for redraw Ing 

for seam lug 

for htirning 

inclined 

punching 

redrawing 

redut Ing 

rules for cabnlatlng the spetni of 
wiring 

Prepailng work 

Preparation and muthinlng of ilie boNtt-r .. 
Producing drawn shells. t\)ws t»f tiles f<ir 
Production, feeding of stock a factor In 
Progressive die 

Proper seUvtlon of sietd for dies 
Ibinches 

Punching presses . . 

Punching and dies for nans of elcdilc eioih 
Punch, fitting In the die 
hardening the 

laying out the ... . ... 

roughing out the 
Punching a mild steel strap 
heavy die 

fools for heavy press w-ork 
Putting away files, care In 
Press for medium size parts ... 

Punch tapered htiles ... 

Points to be settled before ordering a press 
Pw8 for general work. 


2a 

2»1 

&1 

51 

317 

34 

35d 

21MI 
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2T5 

ld2 

•J72 
2t«> 
22 i 

IU7 

27.^ 

275 

3110 

3d 

iir> 

3112 

3<H> 

tto 


2t»'.l 

1n:i 

"do 

25U 


cutter 


ido 

215 

2t»2 

275 

•2114 

272 
30<» 
210 
221 

do 

275 

3tM) 

3tMI 

372 

215 

32d 

24d 

327 

2Hd 

MH 

17 

271 

do 

lid 

24 

24 

24 

24 

m 

271* 

273 
321* 

:m 

l>5 

3.3 

34 




Quadruplicate automatic slide die.Ift4 

Quick annealing .308 


R 


Ratchet dial feeds. .297 

dial plates, cutting and assembling ple<-cs liy means .297 

dial automatic feeds.296 
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ReanncallDg after rougblng . 

Kectanguiar alieilH, meihodti of finding the blanks for. 

BhellH, a set of dies for decorated. 

shells, first operathm for. 

shells, woond operation for. 

Redrawing dies . 

proocHses . 

f'perutlon . 

Ilegulnr and staggered perforations . 

Riveting . 

Rolling Hearns on stiuare <unH. 

Roiiiid (lleK, hardening ihh-k . 

dies, a eheup grllldei foi' . 

Roller feeding . 

Rotary oiM-rutlotiH . 

Roller eiirlliig . .... 

Round work, Is-milng and forming dlen for . . 

work. Ixmding and eloHing itiKlde foi . 

Rules for (ahiilnilng Mu- h|mmmI iif power pi<*KHeH. . 
for figuring sizes of blank foi‘ drawn shellH 

Rolling (Ires _, . . . 

Re<liicitig cost of [iroduetloti . 

Rough U8age> dies to stand. 


,247, 268, 


808 

200 

258 

268 

201 

221 

221 

201 

]1»l 

115 

224 

210 

241 

200 

200 

218 

151 

157 

271 

2fi0 

05 

17 

120 


8 


Safety attachment for clutchoH. 

(levlces for preHHes . . 

pliiH, dies f<ir . ... . . 

Kami hath, drawing by inenns of a. . • • 

Saws, Minall hardening . . . . 

Samples of <-onil>lnailon die woik. ■. . 

of perfoiHilng dli* woik . 

of perfoniteil metal .102, 1S*2. 

of HtaggiTed perforatloiiH. . 

Seaming tir horning In i»u‘sses. . . . . 

pr<i<t‘HH . . . . 

machine, dotihle altnchment on the ... 

Seeing power presses «»t work ... . 

Secojid operation (rimming ami drawing die . 

Section of die with ehut«‘ feed ami linger stripper . . 

Stgment cutting. 

cutting dies . 

Set of dies f<»r funmdemleil tube . . 

for re<'tangular <hM-orn(ed tin boxes . 

for drawing of sheet metal . 

for sheet inelal hinges. . ... . 

Self-hardening steel . . 

Serilng the die and using it . 

Sharpening dies hy hammeilng . 

Shallow shells, finding the hlatik for . 

shells, rectangtdar shells, <‘ouhlructlng a die for . y 

ftheartng dies . 

<lle for heavy blanks . 

the punch through the die . . . 

large blanking .. 

punches . . 

Sheet brass lubrlcanf for working... 

metal caskets, compressed air drop hammer for. 

metal go«>ds establishments . 

metal hinges, dies for . 

melnl work stamped or raised . 

Shell, the heading of. 

punching holes In. 

Slde-seamlng or horning . 

Silver, (Jorman . 

Simple vs Intricate bending dies . . 

or “push through” drawing dies. 

Small parts and articles, feeding . 

shells from heavy stock making. 

Soap water na a lubricant. 

suds ns a lubricant. 

Soft punches. . 

Softening chilled cast iron dies for drilling . 

Special forming die . . 

automatic feed double-notion gang press. 

methods of hardening steel. 

Specimen drawn work. 

Sprlnga, hardening . 

Spring pressure attachment. 


215 

215 

12» 

207 

215 

248 

17'J 

1U4 

104 

218 

204 


08 
201 
121 
252 
251 
104 
258 
52 
80 
301» 
2(1 
212 
2«d 
25(t 
, 52 
3J> 
. 24 
29 
51 
302 
342 
32 
80 
371 
204 
177 
218 

302 
12D 
229 
200 
242 

303 
303 
312 
316 
170 
300 
806 
237 
316 
22» 
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Speettlfsts, writing to. jlS 

Spring attachment for conihJnatUm illet . ....[!!!!! :* 2 l» 

Square blanking punch flnlhhliig n . . 

i-ang. rolling scrtniN on . . ..... J'JI 

Steam-driven nuilflplo p\niche«» ., . . 

Straightening burdened pieces which htve war|>ed .... aM 

Steel tempering, by gas ..... Utn; 

toed, hardenftjg. Hii.% 

and tempering. . au."* 

heating. . . ’ :in:i 

annealing of. ;toM 

harilness and toughness In ... :PM> 

I’ooling . . .. .UJ 

cutting rings ... :U4 

anctcKs In itardenlng aixl tcmpeiing :ti:i 

tools, haidenitig, lules for to :ui7 

nniM^allng In an open die ;UT 

bluing .... . :il7 

for dU*s ... ♦ .17 

hardening . ;pr» 

lubricant for working . :tlH 

self hanlenlng .. . . litiS 

for |mnc‘ln‘s. :ilo 

Kheils, lubricant for iliawing ;tn:{ 

SnggeKtionK ns to ilie use of HIoh rtlK 

Successive cutting In dic'S. HH 

gang-cutting . . . Hti 

Sub-piesscK . .. ilUl 

Sunken ls>l«tc*r. with slide plaie .. 00 .% 

Sub pi«*ss work, watch and <-lo<'k makcus' press for... .... :itU) 

Sniistitnte for hotax In wedding .... . . ;il7 

Simple Hijcl elTeellse lueatis f<tr prodinlng slie»-t iindal pans . 121) 

Small establishments.^. .... 


T 


Tempering and steel. 

a blanking die 

dellned . 

in oil 

in 1 h«> snml bath 
small tools .... 

Steel by gas 

Terms, curling, wiring and seaming (bdhnsl 
TooIk, twisting of long 
Tool steel, special imdltods for lmrd«-nlng 
Tools, toed hold»‘r and 

self-hardening eiittlng . . . 

warping of long 
Tool holder and to<de 
petst grinelcT 

To soften while or silver Iron 
To anneal doubtful steel. 

Toughness In sr«*el ... 

Trimming machine, atitomalic 
and drawing dies 
dies for drawn w’ork. use ed 
Triple action dies 

action drawing elles. 

Tube feed, automath'. 

Two bending dies for llat stock 

Two can body bending and forming mae hliu's . 

i^pea of drawing diea in general use. 


. . non 
2;i 
. :p) 4 
. nut 
;{i>7 

:(0() 
. 20 :$ 


:ph) 

noti 

:pi8 

.'dW 

;mH 

:hi 

niK 

,'117 

nofl 

2«:i 

2:j2 

2a2 

2t)0 

145 

172 

22T 
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Fmbrella rib tips, dies for. 

T'neertalnty as to the best means to adopt 

Upper and lower dies . . 

Use of curling, wiring and seaming tools . 

of drawing dies . 

of fire olav In hardening . 

of “gang** and “follow” dies .... 
of machine steel for press tends. . . . 
of trimming dies In drawn work .. 

of the power press. 

of perforating dies . 

Using a blanking die . 

ft combination die . 
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.... 22ft 
. 29 

. 2on 

240 to 257 

. 310 

. 61 

.513 

.265 

. 32 

. 177 

. 26 
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.203 
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. 203 

. 225 
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PUBUSHED BY 
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132 N&ssau Street. N®w York. U. S. A. 


. .\ny of thrse Uo.)k.'> will In- -^ciu ;*ro;i H'l >n r<v of ;iri< e to miy • m thfl 

worM 

! \Vc wilUt-n.l PKKIi lo.itiy o-Mrcss m the worM ..ur foinplelc CalAlo^-ue of Suvniilic 
ami I'ractical HiHih-, 

Appleton’s CydopJBdia of Applied Mechanics 

This A chi tioii.krV o’ incch.inK' il oiiitiiicet itu’ .m l t he inec hani-'a! Art fcillv • ie^^ nh- 
ln^^ rifi'i lllu^^^AtlH^i upwar.K d leu thou-m.I - ihuM «, nu Iibhtij.’ .4>'t i< nil iir.il mi.»» Ihikm y, 
wooj, nu'lal. stone, an ! leather worl^my, inuunc.:. Ii\ hr mlu . r.nlw.iv. .mh miht.ii v 

cn^^uiconnn. \vorl4in.i in lolion m.m.I, ,m<l pipei tcnii, .ur, -mh i-ti^;ui< , .uul nth.er 

motors, ll^thlln^t he At in ml \i’ntil it ton , (‘loc it i, il. ti h vt iichi. , o|.ii. ,il, It, .i. .1. .^-i. .h, c il- 
ciiLitni};. .in'l other in-.ti'inu'nis it.- 

A in.i>,;nilic'ont set m three vo) .mu h m 1 .oin< Iv ' .ini' I in h ilf nior' s <r ic h \ olmno 
containing i i \ or ijoo lau’e o< t.n o p i^^o-. wit it no.irh s ooo t in'ras mn itu I'nlmn hi lyrani- 
tn.AtK .mh section »1 i!r.i\vin^s, with lull e\planatoiv hct-ul- I'liic $w oo 

ASKINSON. Perfumes and Their Preparation. A Comprehensive 
Treatise on Perfumery 

Contaiinnt.t CoinuU-te -hnstions for nuikm^ haii lken hief prrfiinies. ■tnrliuu: s.ilts. 
sachets, l'umi>.'.ilmK pi^ttK, i‘rei i.ii it ion. ii.r the <aie o| the skin the ttionlh, the hur, 
C'lsinct ii s, hair cK( s, .inh other toilet artic Ics tyo p.it.'i s .t i illiisir-itions H \ o t lot li. 
$J oo 

BARR. Catechism on the Combustion of Coal and the Prevention of 
Smoke 

.\ praitual treatise for nil mierestc' 1 in fni I Cc mioinv mh the suiitirrssion of snioko 
front st.iti.iti.iry siiMtn 1 *-nli t furiiici. anh liom jo. oniotivi-s. ,Ss il(iislr.itioii'. unio 

34<> ].ri>tt Cl..til, $1 sO 

BARROWS. Practical Pattern Making 

'I'lns IS the best tre.iti.e .>n p.itiirn ni iV m.t that h.is at.pevre'l There is n peiteral 
introhui li' .11 . >n i> it tci 11 ni.ikm.’ i. .m .iri |. .[low eh hs’ i -.i. i ion . ,n m.iteii.il ari'l f. >. il o tak¬ 
ing up siihietts like I'lnibii \,iini.n h.uih to.ls ).m.| >i'.\a, cu.ular s.iws, ei, Tlicii 
foil' iws a set t ion .’i.o I iteh 1.1 ex uu pies of vn ] ..il tc r'ls . h .hllereiil types, anh . .ne u|.. .n 

rnetal patterns Theie u t'lcn a option ui.oi-. p ii i< i ii-sho;. in.u heni.iii< s .mh one ui>.in 
cost, care, an.l in\cnturn 1 1 is inhispens.ibli to e.c i> ittcinm.iki r Clot !i, $i oo 

BAUER. Marine Engines and Boilers: Their Design and Construction 

A larye j.r.ai' u al \M irk < .f jn pipes, <;«;o iHnstr itioim, ,incl 17 folditiK I'l I'en for the 
vise of sunlctif-, '•ti^'inciT.. .m<l n.iial i oiisir. 1 loi-. 

Cle.irly w-tten. thor. .uphly systcniati. , ihiori tu ally soutvl, vhih- the iharaitiT of 
It-' pi.ms clr,iw.'iiins. t.il.les. and stalistus is imiIiouI r<-pr..a<h The illvistr.'ilions .ire i,ire¬ 
ful reprotlm ii.>ns fr.'in .hTu.iI worl-ini: clr.nMnps. with sonic wcU-cxccuU’il jiholoprajihjc 
\iews uf completed ctiitines and bi.iicrs oy net 

BENJAMIN. Modem Mechanism 

A lai^e oct.k\<» Milnmc of papes and < ont.iininp o\cr 1.000 illustrations deiilinK 
solely wiili the i.rmuu.il and m.jsl useful adv.mies oi the p.isi few years Issuetl under a 
title which exactly desinbes lU lontents "Mopuks’ .Mhoianism " 'I he most eminent 
exjKtrts base contnlnue.l to this volume, and the IkiicIiIs t.i be .Icriveil from the result <jf 
their researches ami sucntifie accomtihshments ,ire ..t iiv ih nl.ible value to the man seek¬ 
ing the highest and most advanced practuc in .\pplied Mechanics Iluunil m h.ilfmor<K* 
CO $5 00 

BLACKALL. Air-Brake Catechism 

This liook IS a complete study of the air-brake eipiipment. mrludmt? the latest <levice* 
and inventions u5icd All jiarts of the air brake, liieir troubles and j>c<uliantics. an'l a 
practical way to find an'l remcily them, are cxphameil This VkKik loniams over 1 ■too 
questions with thetr answers, an<l is completely illustrated by enpravnngs an‘l two larue 
WestmRhoiise air-bnike educational charus. f>nnted in colors ju pages Handsomely 
bound in cloth. 2oih edition, revised and enlarge<l $2 00 
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BLACKALL. New York Air-Brake CatechUm 

This IS a cnmolcto ircaijsi- on the New York Air-Br.ike an<l Aif-SignallmR Apparatus 

f living a detailed <lescripti()n of all the iiarts. their oi>crutio»i. tnnihles. and the methods of 
ocatmg and remedying the same It mcluctes an<t fully desinhes. an-1 illubtrates the plain 
triple valve, (putk-atMion triple laKe, ilui'lex pumps, pump goiernor, bnikc valves, re* 
taming valves, freiglit eipupnient. signal laKc. signal reducing \al\e, an<l car discharge 
valve 300 pages, fully liluslrate'l $i oo 

BOOTH AND KERSHAW, Smoke Prevention and Fuel Economy 

Ah tlic title in<lu .'iles, thi > hook tif ly? iiagcs an<l n<. dlustratioTiH deals with the problem 
tif louiplete I ofiibuslion, uhuh it treats from the iheniual anil fne<haimal sundpoints. 
iKtbidcH iMMiUing out the eioin,>imcal and humanitarian .ispects of the (piestiun $3 50 

BOOTH. Steam Pipes: Their Design and Construction 

A treatise on the pi iru iples of steam conveyance .and means and materials employed in 
prac 111 e, ii. sn ure e< oiv miy, etln leiu v, anil s.^lety A bo< iK of 1H; jiagcs \\ hu h should be 
111 the possession of eccry engineer and contractor $3 00. 

BUCHETTI. Engine Tests and Boiler Efficiencies . 

'I'his work fiillv ilesi nbes and illnsliales the method of icsting the power <'f steam 
engines, tiiibine ,ind explosive niotor- 'I he properties of stoatn and ihe evaporative 
power of fuels (,'omlnisii-in of fuel and chitniiey diaft, with formulas explained or practi- 
lally loniiuited 3S': I'.iges. 171) illustrations $^00 

BYRON. Physics and Chemistry of Mining 

For the use of ,ill prcpaiing for exainmations m Mining or 'luahfyuig for Colliery 
Managers’Cci ti(K ate» $300 

COCKIN. Practical Coal Mining 

An important work, lont.onmg 43S pag.cs an<l 21^ illuslratKms. complete with I'rncti- 
ral details, wliuh will inimtivrlv imparl to the reader, not only u general knowledge of 
tlie i>rm«iplcs of coal mining, but .iKu loiisKleiable insight into allied subjcils, invluding 
theinisiry, nioihamcs, steam and steam ei'.gincs, and ckatrKitv In cliKid.'iling the vari¬ 
ous diMsions ineori'onited in this exiclleiil vvik, the author has started at the task frr>m 
tlio very incciition, and h.is tgiioied all obsolete melhods, exiopting where they illustrate 
fixed prini ipii-s oi are mtoinliwiih the in.uihot model n iinprov ements The treatise 
is positively up b> d.ite m eveiv uistanie. and should hem itie hands ot every colliery 
engineer, geologist, mine oi>ei.ilor sui'enntc-ndi nt. foreman, and nil vithers who are inter¬ 
ested in ur conneited with the indusity $3 <;o 

FOWLER. Locomotive Breakdowns and Their Remedies 

Thib woik tre its in full all kinds of acudents tliat are likely to hapiicn to locomotive 
engmob while on the road 'I'he v.nious i>aiis <il tlic lotornotives ate <hs<usse<l. and every 
avciilent th.it v.ui iiossil.lv luippen, vvitli the reincdv to l>c .ij'phed, is given The various 
tyi>es of eomiumiid lovnmotiv I's ,ire imhide<l, so th.it everv' eiunnccr may i>ost himself m 
regard to cinergeiuv work m eoiiiieition with this d.iss ol engine 

For the r.iihoa<l man. who is .mxi.ais to know what to do .md how to do it under all 
the various t in umstam es that in.iv arise in tlic I'ci torm.im e i>l lus iliilies, ihib book will 
be an inv.iUiiiblc assist.mt ami guide 2so page-., fully illustr.ited $1 

FOWLER. Boiler Room Chart 

.‘\n edue.atioual ch.irl showing in isometric perspetlive the mechanisms belonging m 
a nio.lein builei-on.m Tlie e.pupnuuit consists ol water tube boilers, ordinary grates 
and mechamc.il stokeis, tec'd-vv,itor he.iters .md pumps The v.irious p.irts ol tlie .ii>ph- 
anecs are shown broken or teiiiove<h so ih.il llic internal construction is lullv illustrated 
Kiich i>art IS given .1 leleience niitnbci, and these, with the corresponding name, arc given 
in u glossary print cl at the sides The i liarl. therefore, serv c-s as a du tionary of the boiler- 
room. the n.imes ol more ih.in two huiuhed ]>ails being given on the list 2^ cents 

GRIMSHAW. Saw Filing and Management of Saws 

A nractical h.andhook on tiling, gumming, swaging, hammenng. and the brazing of 
barnl saws, the sjioed. woik. and power to run eirculai saws, etc . etc Fully illustrated. 
Cloth. $1 00 

GRIMSHAW. “Shop Kinks'* 

This lvK)k IS entirely different from anv other on machine-shop practice It is not 
descnpliv e of umvcrsal or common shop usage, but shows special ways01 doing work better, 
more the.iplv, and more rat>ullv than usual, .is done m littv or more leading shops in Eu¬ 
ro]'? and .‘Xmcrica Some <if 11s over <ioo items and 122 illustrations arc contributed di¬ 
rectly for Its jiagcs bv einineiu c<Mistruciors, the rest has Iveen gathere<l by the author in 
his lliirly years’ tr.ivel and experience Fvnirlh C'htion Nearlv 400 pages. Cloth, $3.50. 

GRIMSHAW. Engine Runner’s Catechism 

Tells how to erect, adiust, and run the principal steam engines m the bnited States 
Desenbes the pnncipal feiturcs of various s'lccial and well-known makes of engines Sixth 
edition. 336 pages. Fully illubtratcJ Cloih, $3 00. 
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GRIMSHAW. Steam Engine Catechism 

A senes of direct prnoiioal nnswcrs to dirnt pr.ictu.il question'', m.unly intended tor 
younR engineer' and for cx.imiii.ition lue'-iion'' Nearh i.ooo qucsiious \Mth ihcir an- 
•VkCrs huurteeiUli edition 4i5i.,igcs l-u!l\ illusinited 'Cloth, $4 oo. 

GRIMSHAW. Locomotive Catechism 

This is a lonlal'le cm y<.lo;> cilm ,>1 ili,- 1 . .-molr. c i. cMineK I'n-o from matlirin.atics. 
and thoroughly u]>todite h lontjnis i/mo quo-iii-n. \mi1i tluii iiu'wei^ luentv- 
fourth edition. gn-alU' fiilari’cl N'e.itlv 4C0 ;).»ge-.. 0..1 j.',. illusli.ition^, uiid ij liigo 
folding plates Cloth. $i 00 

HARRISON. Electric Wiring, Diagrams and Switchboards 

’\ thorough irc.ili e lovirmp the suhunt m di it. l.'-onlH-. I't.uiual c\«i\ •hiv 
probli-rns in winng -ir,- po-s,-nttd itnl the nu th<.d - I ol,t,,u inp intclhgint n'Milts ilcirl) 
sfiown lOs illustt nioiis $i <;o 

Henley's Twtntieth Century Book of Receipts, Formulas and Proccsacs 

l-'dited 1)^ 1) i) a . oini'tcP* w. eu 01,; 1. n thou ' Old f. I mill I. w liu h ill 

be o, i .iluo to the ho i-ow iic 1 ho ;> otili 1 , Ihe ^ ,11 ] ■> nIei I ito nu I il v\ - ulvi 1 the 1 nnuu . I h< 
so ip .Old Iiiiidle in.ikrr, IIk- pilot, ip; ,pli,T, tin- ■< .vi lu i . tht a it. lim.iki 1 t!■!• « 1 ,. 1 1. .pi it» . 
the elct li. •tvper. the l.iniiei, the mcih.inu. the i lu-ui < i, .ind lln m.uud.u t uu 1 ut ■ 
pages $j 00 

Henley’s Encyclopedia of Practical Engineering and Allied Trades 

Idhte.l lo- [■•‘'I rif c. Hohni It Th.' -i.itx’ ..f tlti a.-iki' iii'ln it"! Iq it title, 0. 
Vieinp boi h 1.1 ,ti 111 ,d m I e in \ > iop 1 .in m . !i ir u 1. ■ Ml 1 h< gn u •'< < tui. ol t n,!i n< enng 
pr.n • l< e .ind eiiloi pi nc 11 . < r.. soun 1 iinl .. >n. 1 c 11. 11 , n< 111 

Complfte in li\e\o!uMU' l.uh "hiun ...litim, .;,)n p ig<". ind soo dhi tiitioii- 
Hound in h.ill :noro> i., I'mc, 3'. pi 1 . J.mn-, oi $.-s os for the complete set of lue 

VoIuTIK"' 

HISCOX. Gas, Gasoline, and Oil Engines 

l'\<rv i"-er of a g , engm.' ti<'"b tin l-i.-k Siiu, l. , m tru. Iim , oid tight up P. d.ite 
I he I .III V i oinpli 1 ( \\oi k oil t ’>1' nil . 11 ml 'ib'. . 1 'lid. dl .b. .ut t lu- r .nonng .ind in.iii 

agemen! of g.i'. < iignii • I’ >iii ol g. 'u i il ni.u m it 1 u d .• > 1 ilu n. iv o>.i popi,l,ir mot im' 

po\M r. It-- ei I ‘ii. -nu .ind .• 1 . • .1 in m i,’. uu M M o , .,.,pi, i , . m 1,. ,1. < h-. , \ < hu U- , dfi t n. 

lighting, in.uinc !'r..pul'ioti it, is..o,,.,. Ilh. u r I'cl v. it li 11 ergr.ii in,;-. I'llteintli 

edition, revise. 1, < nl.iiged. .uul n vI $ ,■ s j 

HISCOX. Compressed Air in All Its Applications 

This i' the iiv' t I. mil I’ctc i.k on i .u li. u , i . d \:i (hit 1 .... ev rr been i- Mird, .ind its 

tlin I yd'ive (li.iplei . iiu 1 ’ !'• .ibo'it 1 .1 r \ ; h 1 . . .1 1 !,!• - K n < 1 on. . m I hiiik ot beginning 

will .1 111' Io| V of t ''0 po .gu I )i it h i'. 1 .. I n 111 i'!' ni 11.1 • 1 lu , 11 t iki . I p tin piopi-i m , j 

air, giVI.S i.ililcs ot il , \.dniH' .iTui v > t b..1 h 'In .nul • it ’u.il"l. .1. w111 is nnim o.us 
otlur ".luiilioii'. Mip b\ sti|, (If i< ,d. I 'ihd' 'I'.'v It ,1 I 1 tlx '..iiiou-. in.iiio.l . 1 

Coiniir. si.e ,n .uul .iju o-.it n , ('inid'O .'d 0 . . r m 1 r ,1 nut 1 ng p ...m r .or mot. .r-, .oul t ht r 

eihi let'i >, ,ind .1 h> I'd . it ■ till r itifi •' III it "Il in 11 1 . • un. I ,■ u 1 'i.< 'iin ilu I. - 1 1 .md t h< ir 

use. rei CIV e ample ,U t Mitu .n .mio 1 h« o d ' •! 1 t 1 .m 'in u I uii' 11 in miu ion, .nul "ll er 

applu Hums. SIR li .IS r U - mg e iter u e n i, unu . oi'i 1 1 lul .lU v hili t lie ,ur br.il- e iitu! .nr 
sign d .ilso I. mic in h ii I' »ii - h in 'I d. 1 n .1 i h"li it in.i’, 1 x 1 ,ill« d .111 < tu \ 1 lop.i di.i of 

(omprc' sed .iir 11 i. a nt ti 11 Ir. .m i \t .1 11, lu., m ii • s 1 igi ■ , li.i. di dl e. ith the mi1. 

jcv • in .1 1 o'lij reix nsi\(■ minmi, 'i'. pli.i v it Iaui,' oiiiitt"! iliii'dr.itions, s^o 

pages f'rKe, $ s 00 

HISCOX. Horseless Vehicles, Automobiles and Motor Cycles, Operated 
by Steam, Hydro-Carbon, Electric, and Pneumatic Motors 

.\ prru lu .il treIIIse . 'f 4 ru , ‘"'1 11 u dhi it it u n r \ it• .inobili't■, M.inuf.'u tnrei'. 

Ca]''it.ilist-,. Iii\ist.,rs. Pr.'i’u.Hr. .uul < ii> > n ii.lcrv led m (hi. .lev cloptiK-n . i re, and 
use "f the .\ul.iTiiobile 

\metct n ihapdtr. l-.irge JSvo ) 1 n illn 1 r.iti .lu a'.o p.ige . Cloth, Si 

HISCOX. Mechanical Movements, Powers, and Devices 

Tins v-iirk of ao'b page^; cont.iins i.lHoo spg. i.-ilU' mule liln Irntion-. -v h <*e‘.i ni>tivO 
text It is a Ihtlioii.iry of Mei.li.inu al Mo ements, I’o.ser.. i>evi(es, and Appliance*,, 
embracing .in illustr.ite.l desinptu.n of the gre.Pest v.irietv of Meclmnual .Movenicnts and 
l^evires in .iny language .\ ne-'. work on illiRtralcd Me.h.inu- Meiluinical Movenient% 
and Devices, covering ncarlv the v.du.h' r.ingc of tlie iir.utual and inventive field for the 
use of Machinists., Mechanics Inventors, Engineers, riraoghlsmcn Students, and all otlicm 
interested in any way in the dev ising and ojcration of irtthanical works of any kind $3 00. 
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HISCOX. Mechanical Appliances, Mechamical Movements and Novelties 
of Construction 

The many editions thmuflh which the first volume of “Mechanical Movements" has 
passed ure more than a hut!i< vent cneouniKemcnt to warrant the publication of a second 
v</lumc of doo paRcs, containinR j.ooo larger and S[>ccially-made illustratums. which are 
m(»re sirccial in scoi>e than those m the first volume, inasmuch as they deal with the tiecul- 
lar rc'iuircmcnts of the \an<«us urls and manufactures, and more deluded m iheir ex¬ 
planations, litiausi uf ihc Rre.ilcr luinivlcxity of the mathinery illustrated and desenbed. 

HISCOX. Modern Steam Engineering in Theory and Practice 

This book has b<'<-ti sis. i,ilty prepared for the use of the modern steam engineer, the 
lechtiK a! students, and .ill uho .lesire ilie latest and most reliable inf.jrinatuin on steam 
and steam boilers, tli'- maihiiicn ..f power, tlie steam turbine, tleilru power an.l lighting 
phiiits. eti 4^0 oil.ivo p.ipe-, joo detaded cnRr.iMnRs oo 

HORNER. Modern Milling Machines: Their Design, Construction and 
Operation 

'rills work of 104 papes it fullv illustrated an.l des.nbcs .ind illustrates the Milling 
Machine Iruin its e.ul> i om i plmn to the piescnt tune $4 00 

HORNER. Practical Metal Turning 

A \%.)ik i.)\«TinR the ino.lcin practKC of machiniiiK metal pjirts in the lathe Fully 
ilUistratid $i tto 

HORNER. Tools for Machinists and Wood Workers, Including instru¬ 
ments of Mcasurment 

A pr.utual work-of 140 itapes fully illustrated, piiinR a pcner.il description and classi- 
fuatioii ot i.i.ils toi inailiinisis .in<l woodworkers $1 co 

Inventor’s Manual; How to Make a Patent Pay 

This IS a book di'SipiK'd as a I'uide to iturntors in 1 icrfoctinR their inventions, taking 
out their patents and disp.isinp .,1 them iiu piipes Cloth, $1 00 

KRAUSS. Linear Perspective Self-Taught 

The uiiderl) III}.: luimiple bv whuh .ilocits m.iv be correctly represented in perspec¬ 
tive Is I leal Iy s<‘t h ii t li in t lus b. >ok , <0 ei vtluiH: rel.it inp to the subjci t is shown m suilabla 
diagrams, atiomp.uiied b^ lull <. vpl.illations ui tlie text Piue $j 

LE VAN. Safety Valves; Their History, Invention, and Calculation 

Illustrated bs tin etu'ras nips 1 <; 1 papes $i ^0 

LEWES AND BRAME. Laboratory Note Book 

A i.r.utu.il tn.iti'C iiiepared l.a ll.i (.'heinual SludeiU 170 p.apes Clolli, $1 00 

MATHOT. Modern Gas Engines and Producer Gas Plants 

A piai tu al 11 call .e of i.opaiu's, lulK illusiiat<‘d b\ 1 71^ detailed dhu ti.itions, setting 
forth the piiiuiples .■! p.is ^mutics and pioilm.i desip.11, liic st-kalioii .ind installation 01 
an eiipitie, ..ondn u ai ^ oi juiU.t oini.iMnii, prodmirpas eni'ines and their n ssibihties, 
the e.iie of }ms einnues .tiul pi.nbuei I’as ]il.iut'., willi u chapter on Milatde h\.iroi.arVxjn 
an.l od eiip.iiies So 

MEINHARDT. Practical Lettering and Spacing 

Shows a rapi.l and act urale :iu Ihod of beeoniiii}’ a koo .1 Icttcrer with a little pr.ietice 
Oblong Papei io\er fioienis 

PARSELL & WEED. Gas Engine Construction 

A pr.'utual treatise des.iibinp t he iheoi v .ind prim iples of the notion of Ra<i engine* 
of v.iiious types, un.l the dr ipn ,iiid ("nstuuHoii oi u luill-h.-rse-powcr pas cnpine, with 
lUustrutious .it the work ni .uiuil piojuisv. topcibcr with .hincnsioned working dr.iwmgs 
giving ele.irlv the ■ u'e.s ..I the \ aiious details I'liird edition, rev ned and enlarged Twen- 
ty-ti\o ehapter^ Laigc Xvo 1 lands, imdv dhniraled and bound 300 pages 50. 

PERRIGO. Modern Machine Shop Construction, Equipment and Man¬ 
agement 

The only work publislieil that .Icoribes the Modern Machine Shop or M.inufactunng 
Plant Iroin the tune tlie giass is plowing on the site uUcn.lcd Kt it until thetiinslied prod¬ 
uct IS shi|>p<'d Hy ii nirelul St ini', oi Usehapterslhcpractic.il man may eeummucally 
build. ellKU'iitly <s;uip, and Micef'shilly ni.inage the modern machine shopur manufact- 
uiinp c't.ibUsimuMit Just the Ik-oR needed by those contemplating the erection of 
modern shop buildings, the rebudduig ami reorg.iniz.itum of old ones, tir the introduction 
of Moilern Shop Methods, Time .ind Cost System- It is u book written and illustrated 
by a i>r;ictical siiop man for pr.ietual shop men v\h<i are too busy to read theories and want 
faets. It IS the most complete all-around book of its kind ever published. 400 larg* 
quarto jugcs, W35 original and spot ull>-made illustrations $s 00. 
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PERRIQO, Modern American Lathe Practice 

A new book dcscnbmjf anvl ihf \erv latost pmctii'c in lathe an^l iKinn* 

mill rnwrations. as tvoll ai tin* tori'^truction oi anil latent dc\eli>',mu’nts m thr manufact¬ 
ure of these iraportuni classes of madunc to«>l5 300 pjiic*"-' fully illiisiratevl (j so 

REAGAN, JR. Electrical Engineers’ and Students’ Chart and Hand- 
Book of the Brush Arc Light System 

Illu-strated Ihnmd m doth, wiili cclluhinl d.art in i^Hket soemts 

SAUNIER. Watchmaker’s Hand-Book 

Just issued, 7lh cduiwn Cuniain-. 4<)H .ui.l if a <<'in;'.un 'U for those 

ertKayed m utdiinakin;' ami allied nn \ haiiu al .u Is j etu'iav mys and 14 ; 1 ites 11 00 

SLOANE. Electricity Simplified 

'I he o’uccl of ■' Llc< trKit \ Simi'lila d' ’ is t<> tu.ike flic ''..Ixci. t as j ,liin .is yo^Mble wml 
to show nhal liie modern c.uuejition <if d.itn.it) is nh j'.iyes li'.-istrated Tvielttli 
edition $i 00 

SLOANE. H<.^w to Become a Successful Electrician 

It IS tfie ambition of tfious.iml ^ of \ outi>’ .mif 1 I'i t" !•< < ojne dt > t iii il nu-ineers Not 
everv one is pie;iaKcl lo si^-nd < \ . ral t’lioos ind 'lotf.u r.oon ,i mil. >, .• . ...ii-i men i( tlie 
three < >1 four \ r.irs re. i-nsite .m- .it t *m ir di-i" ‘ al 1 1 is i - - .iMc to f x-.. .me .ni ele. limiil 
cn«mecr_uillio,it this s.n n!i. e, .iml 1 1 is \\..rk m .Irsi, m .i to tell iiow to He. ..me a Sm • 
cessfiil i-detlniian" witfiont tl.e o.itl.i^ iisn.dU sj..nt m .k.^uiiuik tfie j.rofesa.'ti Twelfth 
e.htion I.H.; iM^es lllusir.itid t'l, $t 00 

SLOANE. Arithmetic of Electricity 

A imi. ti< .il lieati'.e on t le. 1 n. .il (.il< nl.itmns of all kiml i< diu ed !•' .1 series of rules, 
all of tlu* -.11111 .lest forms, ..nd in\. .h my . .nl\ otdl1l,l^^ .int l-m. 11. < n n 1 ule ilhist r.it e<l hy 

one or nv ne pr u tu il orolilem-., with d. taiU-il .lutmn of e.u li 1 -ne \ met cent li edition 
Ilhistr.itid 11'< p.iycs ('loth, Si .-*o 

SLOANE, Electrician's Handy Book* 

An ut>-t('-ii.iio Work ..oeimy tlu sno-r.l of )irn<ti>.d ilr.liiui. m .ill its hr.uu he*, 
beinu intended for tin i\er\ ri,»\ w.irkmy de>tti.i,.ti lin* l.it. t .md tx I authotily on 
all Iiruulies of .ipi.lKd I'leitniitN 1 ‘o. ki 1 1 .. .ok si/e I i .m.ls. .m. ]-. 1 . .nid m le.ilher. 
With lit le Old e.iyes in yoM soo p.iyes mu- illust r it i- .rs Ih 1.1 . Si 

SLOANFZ. Electric Toy Making, Dynamo Building, and Electric Motor 
Construction 

'1 his work 11< (Is of the m.ikr;y it h<.nu- "t 1 h < 111< d 1. . U> 1 m ,.1 ipo..!..tn- motors, 
dyn.anios ,ind iiistnmunt in y.-utal, .m ! i '!. .lyiu.l to himy .Mthm tin ii.uh oi \omig 
and old the niaiiut.u I un- . .f yi n-im. ..nd -i . ini t h. t lu .d apph.nu < s 1 oyhl.. ni h e.lit ion 
Fully ilhistrale.l Mopiyi- (1 l.i. Si -.^ 

SLOANE. Rubber Hand Stamps and the Manipulation of India Rubber 

\ 1 .r.i' lu f r. ,.t isc on t h. 11;,. 11 I'.u t - .i i- ol all km 1 . of i ahl ..-t arttd. s 1 jr. p.iye-, 
Sec-md edil»..n (.’ 1 . ih $1 00 

SLOANE. Liquid Air and the Liquefaction of Gases 

Cont.uniny the full lUeortm ^u'i).. 1 .md yiwny I’a- i ntm- In tor> of h jnefa. tmn 
of yast’s from the inlusl tmu-s t.. th. ;-n . ni It sh -w- h-.w h uud .iir, lik. is 

earned hundreds .<f imics m.l m h m Ih d m opt n bu. W t • It t.ll wh.it m .v I,.- . x;,.-. ted 
fr.en it 111 th<- nc.ir fit-ir.' p.i; \ .,’i . .^llh in,my illustr.it ion. ll.imlsoniely bound in 
bu<.kr.im Se.,ond edittoii Sr i-o 

SLOANE. Standard Electrical Dictionary 

A ]>r.ii tual haiulli' e 'k tert n< i, . ..nt mim,; d. 'inifon , ol iilv ml 1 000 'h -tin. t wonls. 
terms, .ami phras.-. An rn’n-U mw broiiyhi n,. to ilite ,m<! yre-itlv eiilarncd 

e. n. IS'-, coiivcnuiit fAr p.U' ' t'li 'll', ti.iii'.n ll.mdsonuly bonml in 
cloth S\o $; 00 

STARBUCK. Modern Plumbing Illustrated 

.\ *.''m[.rohenM.e nn.l nt. to d.U ui.rk ill.tstr.iliru' -md desrnhmi.' the llrain.u'c .ind 
Venlilalion o! dwellings, ;ip,.rttncnts, at,.! pnl.tu bi.ihlin,’s. ct( dlie er\ [.itcsl aivl mo»i 
at’pnAcd methods m all br.iiutus ..1 -,.iutai\ m .t.ill.iif .n .m- Athjj'tnl iiy the 

Unite .1 Si.itcs (jo\ennnent m its s.'mp.iri v ork in ( nl.,. I’l^rto Kk‘> ..nd the l’hi)i).i-mes. 
and bv the pnnntial W.arils rd hc.alth ‘d thi I nii.-d si.iKs and ( nn.uhi Ihe 't.indard 
book for master plumbers .inhii.its bmld«Ts i-lmnlany ins].e<tors, iKianls of health, 
beiards of jilumbiny. cx.innuets, and f. r 1 1 e i.n ;a rl \ ..w n* r. .m well .is fur the Ws.rkman 
and lus apprentice ^00 I'.iycs 50 tnll-j-ayc ilU.str.itions Ja 00 

USHER. The Modern Machinist 

A i>ractical treatise embracing the m'lst apiuovcd methods of modern machine-shop 
practice, and tlic apphcalmns of re. cnt uniTovcd .iiu lian.«s, t'xils. and .Icvice* for faciJi* 
tatiriK. duplicating, and cxjicditiny tlv constniftion of m.chines ami their p.irts A new 
book from coser to cover Fifth edition 2^7 enyr.iv inys ^22 p.ayes Cloth. $2 5® 
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VAN DERVOORT, Modem Machine Shop Tools; Their Construction^ 
Operation, and Manipulation, Including Both Hand and Machine Tools 

An entirely new and fully illustrated work of S55 pages and 673 illustrations, descnb- 
mg m every detail the construction, operation, and manipulation of both Hand and Machine 
Tools; being a work of practical instruction m all classes of machinc-shop practice. In¬ 
cluding chapters on filing, luting, and smijung surfaces, on dnlls, reamers, laps, and dies, 
the lathe and its tools, planers, shaiicrs, and their PkiIs, milling machines and cutters; 
gear <.utterB and gear cutting, drilling mai liinfs and drill work, gnnding machines and 
their work, hardening ami tempering, gearing, lieliing, and transmission machinery, useful 
data and tables Fourth edition $4 00 

WALLIS - TAYLOR. Pocket Book of Refrigeration and Ice Making 

Thin IS r>nc of the l-atest and most compr( hensivc ri'fcrence books i>iihlishcd on the sub¬ 
ject of refrigeration and lold storage It explains the properties and rcfrigcraimg cfTcct 
of the dilTerent fluids in use. the man.igcinciit of rcfngeraiing rnai-hiiUTy and the construc¬ 
tion and insul.ition of (old rooms,\ mi 1 i their rcqutrcil i>ipe Mirfnce for ditTcrent degrees of 
cold; frciving mixtures an<l non-free/mg ]>nnes, temperatures of cold rooms h'r all kinds 
of provisions. (ol<i-storagc eli.irges for all d.asscs of goods, KC-m.iking an<! storage of ice, 
<lat.a and memoranda for lonslant rcferenie liy refrigerating engineers, with nearly <)ne 
humlred tables cont.nnmg valu.ible referentes to esery fact and condition re<iuired in the 
instalment and oper.itmn of a rc‘’riger.iting pi.mi $1 so 

WOOD. Walschaert Locomotive Valve Gear 

Tlie only work issuo<l treating of this subject of valve motion iso isiges. illustrated, 
('loth $1 so 

WOODWORTH. American Tool Making and Interchangeable Manu¬ 
facturing 

A practical treatise of sf>o jiage-.. <ontaming Ooo illustrations on the designing, con¬ 
st rucling. use, and inst.dl.ition of tools, jigs, tixlures. dc'.KCs. special ai)i)li.mccs, shect-melal 
Woikmg jiroccsscs, aulom.itu mech.iinsins, .md l.dior-s,icing cootfic .nues. together with 
their use in the l.ithe, milling machme.^turrei lathe, screw ni.ichme, bonng mill, nower 
jiress. drill, subpiess, droji h.immei. <;tc . for the working pf mct.ds, tlie prodiution >>t m- 
len h.mgeable m.uhmc p.irts.and t)ic m.inufact urc i>l repetition .iriulcs of metal $4 00 

WOODWORTH. Dies, Their Construction and Use for the Modern 
Working of Sheet Metals 

A comi)leto tieatise ot jh j 1 sages .m,! sos illustrations ujion the designing, const rue ting, 
and use of tools, tiximcs, and de\ n cs, together with the manner m whuh they should be 
used m the iiower pie-s, lor the che.ip aii.l i.und oioduction of the great vaiieiyo) siicel- 
metal arlielcs now m use U is clesigned as a guide to the i)ro<hution ot sheet-met.d i>arts 
at the mmumnn of lost with the masuiuim oi output 'I'lic har<lemng .ind ictnjienng of 
Picss tools and the d.isses of woik whuh m.iy be jiroihiccil to tlu* best .idcantagc by the 
uso of dies in the Puwei j>r«'ss ,ire hilly lieated 

The c'ngiavings show dies, jue--, listuros, .uul sheet-met,al working de\icos. from the 
simplest to tlie most iiilric.ile, and the descriptions ,iic so cle.ir and pr.icUcal that all niet.d- 
working mec hanics will be .d'le to umli tsi.m.l liow to design, conslnu t luiii use them S t 00 

WOODWORTH. Hardening, Tempering, Annealing, and Forging of 
Steel 

A new book cont.immg spes lal dircs lions lor the simessful hardrmng anil tempering 
of all steel lixils Milling i utters, taps, thicad <iies, re.imers, botli solid .md sliell, hollow 
mills, pmulies and dies, .md all km<ls of shoct-metal working tools, shc.u bl.idcs. s,i\\s, 
fine cutlery ami metal-dittmg tools c,i all .lescnjitums, ,is well as for all imj'lcments of steel, 
both huge and small, the suniilesi .md most s.iiistac tor\ h.irdenmg and lempenng jirocesses 
arc I'resentcd The uses to which the leading brands o| steel may be .idai’ted aic con¬ 
cisely ptcsenicd. .md their lic.itmeiit for woikmg miiler diflcrent conditions exi>1ame<l, 
as are also the sj>ecial methods lor the hanlonmg, .md tcmi>cring ot speci.d br.mds .uo 
pages 2^0 illustr.itions $2 to 

WOODWORTH. Punches, Dies and Tools for Manufacturing in Presses 

•\ work of «:oo pages, .iml illus' r .ted b\ iumi h too engra\ mgs, being an encvclopa'dn 
of dic-m.ikmg, puneli-making die-sinking, slieel -metal woikmg, and making of special tixds. 
subprcsse® devices mul mecli.mu.d coinbm.itmns for i>iiiuhing, cutting, liencbng, forming, 
piercing, drawing, coniiiiessmg, am! assembling shcet-met.il parts and also articles of other 
muteiiuN m machine tools $4 00 

WRIGHT. Electric Furnaces and Their Industrial Application 

This is a book whieli will j>rovc of interest to many classes of ]>coi.le. the manufacturer 
who ilcsires to know what pioduct can lie inanufacluied sucu esstully m theclcctnc furnace, 
the chemist who wishca to post lumsell on electro-i,hennsti>. and the student of science 
who merely looks into the subiecl from cuni>sity The Iwiok not so scientific as to be of 
use only to the technologist, nm so unscientific as to -.uit only the tyro m electn ►-chemistry. 
it IS ft praclvcal treatise of what has been done, and of wliat is being done. b<jlh e.\i>cn- 
mantally and commercially, with the electnc tunuicc 288 pages. $3 00 








